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...SPECIFICATION the end user's personal computer accesses the geographic 
database from the end user's navigation system and forms an updated 
parcel using the incremental update transaction and the data contained 
the geographic database from the end user's navigation system . The 
updated parcel is then stored on media which is used in the end user's 
navigation system . 

In another alternative, a third party receives the incremental updates 
and forms the updated parcels (and possibly the entire updated 
geographic database) on behalf of the end user. As an. . . 

...CLAIMS the geographic databases is separated into parcels of data, 
wherein at least some of the parcels are spatially organized 
parcels , wherein each spatially organized parcel contains data 
that represent the geographic features encompassed within a 
separate one of a plurality of rectangular sub-areas into which. . . 

. . .provide navigation-related features, using an updated geographic 

database that includes a combination of updated parcels of data 
and parcels from the geographic database at the first version 
level . 

5. The method of Claim 1 further comprising: 
compressing. . . 
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. . .ABSTRACT Al 

An improved method and system for storage of geographic data on 
physical storage media. The geographic data are stored in a manner 
that facilitates and enhances use and access of the data by various 
navigation application functions in navigation systems that use 
the data . The geographic data includes a parcelization that 
separates the geographic data into parcels having less than or 
equal to a maximum parcel size but having at least a desired fill 
percentage. The parcelization method also provides for a division 
arrangement that facilitates addressing and identification of the 
parcels. According to a further aspect, the geographic data includes 
special nodal entities that are used to collapse complex intersections, 
such as roundabouts, cloverleaves . . . 

...and used in a route calculation program in place of regular node 

entities. Further, the geographic data include a normalized attribute 
array that includes reoccurring combinations of certain selected 
attributes of the geographic data . Indices to the array are 
included in place of data corresponding to the selected attributes When a 

navigation application program requests data, an entry in the 
normalized attribute table pointed to by an index in the data is used 
to return the requested data in the particular combination of attributes 
from the normalized attribute array. The geographic data is compiled 
by a method that facilitates access to the data on a physical medium. . . 

...SPECIFICATION in a manner that facilitates and enhances use and access 
of the data by various navigation application functions in 
navigation systems that use the data. 

According one aspect, there is provided a parcelization method for 
dividing the geographic data into separate parcels. The parcelization 
method provides for parcels... 

...route calculation. 

According to a still further aspect, a physical storage medium has 
stored thereon geographic data that includes at least one normalized 
attribute array. The normalized attribute array is provided as... 
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..storage medium. The normalized attribute array includes reoccurring 
combinations of certain selected attributes within the geographic data 
. Within entity records in the geographic data , indices are 
included in place of data corresponding to the selected attributes. The 
indices refer to entries in the normalized attribute array. When a 
navigation application program accesses a data entity, the entry in 
the normalized attribute table pointed to by the index in the data 
entity is used to build the entire data record including the particular 
combination of attributes pointed to by the index . By including 
combinations of geographic data attributes in a normalized attribute 
array, storage space on the medium can be conserved and access to the 
data can be improved. 
According. . . 

. .According to a still further aspect, shape points are generated for data 
entities that represent segments of roads. In collecting geographic 
data for use in navigation systems , shape points are determined for 
segments of roads that bend or curve so that the position of points 
along the road segment can be accurately determined. When road segments 
are straight, shape points are generally not included. When used in a 
navigation system , this lack of shape points for long, straight 
portions of a road segment may result in difficulty associating the 
road segment with a particular locality during map display. . .The aspects 
of the organization of the geographic data that facilitate the navigation 
functions include parcelization and parcel identification of the 
geographic data , and the inclusion of normalized attributes, 
supernodes, and segment aggregation in the geographic data . Each of 
these aspects is described in more detail below, 

Each navigation function application or subprogram 28, 30, 32, and 
34, typically uses only a specific subset of the... 
.or may have different performance requirements. 

Referring to FIG. 3, in a preferred embodiment, the geographic data 
40 are organized as separate groups or subsets of the geographic 
data . Each of the groups includes different portions or collections of 
the data. The portion of the data included in each of the groups of the 
geographic data is related to the navigation application function 
that utilizes the specific collection of the data. In general, each of 
the functions... 

.larger total database data content and potentially less efficient 
access . 

Another factor used to determine parcel size includes the memory 
constraints of the navigation system that will use the data. Many 
navigation systems have limited memory, or memory that is optimized 
for use with certain-sized blocks of... 

.possible, these types of hardware requirements are also considered in 
determining the size of a data parcel . 

The geographic data 4 0 includes one separate group 4 8 of parcels 
of data used by the route calculation function 28, another separate 
group 50 of parcels... 

.physical media, such as CD-ROM disc, PC card, etc. 

Some of the subsets of geographic data are organized spatially . 
Spatially -organized data are arranged so that the data that represent 
geographically proximate features are located physically proximate in 
the data set 40 and on the medium 22. For. some of the navigation 
application functions, spatial organization of their respective data 
provides for reading closely related geographic data from the medium 
more quickly and loading related geographic data into memory where it can 
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.groupings or parcels. For some map data, the parcels are 
spatially-organized, i.e. each parcel represents geographic data 
encompassed with a geographic rectangular area (including square areas) 
of the physical region . 

The groupings of data into parcels are made for several purposes. 
First, data are organized into parcels in an attempt to group into one 
parcel, or as few parcels as possible, most... 

.be handled. Another reason that data are parcelized is so that data are 
grouped into parcels with each parcel having a size that can be 
readily used by the navigation system applications . These sizes 
relate to hardware and memory constraints and may be regular multiples of 
2Kbytes . . . same in all physical storage formats, since it is accessible to 
generic independent components of navigation applications . 

The following conventions are used for data types in the map data 
parcel headers: Bytes in map data are in Big Endian form (most 
significant bit first), and. .. attribute array that includes the 
particular combination of attributes that had been replaced. 

In a geographic data set in which certain of the attributes are 
replaced by indexes to a global normalized attribute array, it is 
possible that some of the records cannot be indexed to the array. These 
records would include those in which the combination of attributes is... 

.records are not included in the global normalized array, these records 
would not include an index to the global normalized attribute array. 
For records having less common attribute combinations, a separate... 

.the same unusual combination of attributes not found in the global 
normalized attribute array, the index in each of the records that has 
this particular unusual combination of attributes refers to... 

.the local array. In a present embodiment, all the records in the parcel 
include an index to either the global normalized attribute array or to 
the local normalized attribute array. This... 

.it is not efficient to load such unusual combinations into memory unless 
needed by the navigation application when using the particular 
parcel that includes them. 

For example, referring to FIG. IB, the route calculation function 28 is 
...the parcel. The cells may be defined by a regular grid pattern 
overlaid on the parcel . A header is created in the parcel to identify 
the parcel cell structure. 

The cells represent relatively large non- overlapping geographic 
rectangles within the parcel ' s coverage area. This facilitates the 
extraction of data corresponding to a search rectangle that overlaps 
the parcel ' s coverage area . The cells are additionally used for 
managing zooming and panning of a geographic area represented by the 
cartographic data in the parcel by a map display navigation 
application function. Although a preferred embodiment of the navigation 

sysetm may read data only in whole parcels from the medium, the data 
are compressed. Therefore, by using a cell structure, only a subset of 
the data in the parcel , i.e., the cell content, needs to be expanded 
and returned to the navigation application to display a map location 
at a given zoom level. Without such subdivision, it would be necessary to 
expand and examine an entire parcel to locate data within the search 
rectangle. Neighboring subsets or cells of the data can... output file 
1001 is stored on the physical medium, such as a CD-ROM, the parcel ID 
information permits rapid location of the data on the medium since 
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the parcel ID references in the data correspond directly to 
locations on the medium. That is, in the embodiment described above, the 
parcel ID represents an offset (plus parcel size) from the start of the 
single map data. . . 

...CLAIMS region, wherein said geographic database is stored on a storage 
medium, and further wherein said geographic database includes 
segment data entities corresponding to portions of roads in the 
geographic area and nodal data entities corresponding to points 
in the geographic area including intersections of roads, 

wherein said improvement. . . 

...region, wherein said geographic database is stored on a storage medium, 
and further wherein said geographic database includes segment 
data entities corresponding to portions of roads in the geographic 

area and nodal data entities corresponding to points in the 
geographic area including intersections of roads, wherein said 
improvement . . . 
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INTERNATIONAL PATENT CLASS: G06F-017/30 

...SPECIFICATION stored on various physical media, such as CD-ROM disks, 
DVD disks, hard drives, etc. Parcelized geographic data are accessed 
from such media and used by navigation . systems and navigation 
applications . 

Determining the best size to parcelize geographic data involves 
balancing several different factors. When a navigation system reads 
data from a medium into the memory of the navigation system (or other 
computing platform), there is overhead associated with each I/O 
operation. For example ... spatial parcels in units optimally sized for the 
platform. If the compiler had initially generated parcels of that 
optimal size, then the navigation software would be discarding units 
of that size when re-using buffer memory. Treating the parcel block as 
a unit when managing buffers therefore approximates the behavior that 
would occur anyway if parcels were optimally sized for the platform. 

9. Distribution of geographic data to various computing platforms 

Figure 6 illustrates how a geographic database can be formed with 
parcels of a given size and then copies of the geographic database 
distributed to systems implemented. . . 
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. . .ABSTRACT A2 

A method and system for managing memory resources in a system used in 
conjunction with a navigation application program that accesses 
geographic data. The geographic data are comprised of a plurality of data 
records . . . 

. . .One or more buffers each that forms a contiguous portion of the memory 
of the navigation system is provided as a cache to store a plurality 
of parcels . One or more data structures located outside the contiguous 
portion of memory identify the parcels... 

SPECIFICATION BACKGROUND OF THE INVENTION 

The present application relates to navigation systems and in 
particular, the present application relates to memory management for a 
navigation system that facilitates use and access of a geographic 
database . 

Computer-based navigation systems are available that provide 
end-users with various navigating functions and features. For example, 
some navigation systems are installed in vehicles and are able to 
provide end-users (i.e., drivers of... 

...and optionally from equipment that can determine one's physical location 
(such as a GPS system ) , a navigation application program in the 
navigation system can examine various routes between two locations to 
determine an optimum route to travel from a starting location to a 
destination location in a geographic region. The navigation 
application program may then provide the end-user with information 
about the optimum route in the form. . . 

. . .the end-user to travel from the starting location to the destination 
location. If the navigation system is located in an automobile, the 
instructions may take the form of audio instructions that are provided 
along the way as the end-user is traveling the route. Some navigation 
application programs are able to show detailed maps on computer displays 
illustrating routes to destinations, the... 

...of certain types of features, and so on. 

In order to provide these and other navigating functions, the 
navigation system or application uses one or more detailed databases 
that include data which represent physical features in a... 

...handling databases of the size and complexity sufficient to provide 
suitable functionality. However, computer-based navigation systems 
are provided on various platforms including some with relatively limited 
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computer hardware resources. For example, navigation systems that are 
located in vehicles or that are hand-held may have limited memory 
resources . . . 

.users as well as suitably fast performance. Aside from being 
undesirable, slow performance in a navigation system may render the 
systemO useless for its intended purpose in certain circumstances. For 
example, if the navigation system is installed in a vehicle, the 
driver may require information from the navigation system about a 
desired route in a matter of seconds in order to utilize the information 
while driving. If the navigation system requires more than several 
seconds to calculate a route, the driver may have moved beyond the point 
at which the routing information provided by the navigation system is 
relevant. Therefore, there is a need to utilize the hardware resources in 
a navigation system efficiently in order to provide a suitable level 
of performance. 

Some navigation applications may be provided on computer platforms 
that have greater memory and other hardware resources. On... 

.available resources are used efficiently. Accordingly, it would be 
desirable to provide a method and system that utilizes the resources of 
a navigation system efficiently thereby enabling the system to t 
provide better performance. 

SUMMARY OF THE INVENTION 

In accordance with the present invention there is provided a method and 

system for managing memory resources in a system used in conjunction 

with a navigation application program that accesses geographic 

data. The geographic data are comprised of a plurality of data records... 

.One or more buffers that each form a contiguous portion of the memory of 
the navigation system are provided as a cache to store a plurality of 

parcels . One or more data structures located outside the contiguous 
portion of memory identify the parcels... 

. cache . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a block diagram illustrating a navigation system 
Figure 2 is a block diagram illustrating parts of the navigation 

application software of Figure 1 . 

Figure 3 shows a map of a geographic region used to illustrate... 

.Figure 3. 

Figure 5 is a diagram illustrating the utilization of memory resources 
in the navigation system of Figure 1. 

Figure 6 is a diagram illustrating one of the buffers in the... is a 
diagram illustrating another defragmentation step. 

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

I. NAVIGATION SYSTEM - OVERVIEW 

Referring to Figure 1, there is a block diagram of a navigation 
system 10. The navigation system 10 is installed in a vehicle 11, 
such as a car or truck, although in alternative embodiments, the 
navigation system 10 may be located outside of a vehicle or may be 
implemented in various other platforms or environments, as described 
below. 

Referring to the embodiment illustrated in Figure 1, the navigation 
system 10 is a combination of hardware and software components. In one 
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embodiment, the navigation system 10 includes a processor 12, a drive 
14 connected to the processor 12, and a non-volatile memory storage 
device 16 for storing a navigation application software program 
18, as well as other information, such as configuration parameters 19. 
The processor 12 may be of any type used in navigation systems , such 
as 32-bit processors using a flat address space, such as a Hitachi SHI... 

.well as processors that may be developed in the future, may also be 
suitable . 

The navigation system 10 may also include a positioning system 
24. The positioning system 24 may utilize GPS-type technology, a dead 
reckoning-type system. . . 

.a signal 26 to the processor 12. The signal 26 may be used by the 
navigation application software 18 that is run on the processor 12 
to determine the location, direction, travel distance, speed, etc., of 
the navigation system 10. 

The navigation system 10 also includes a user interface 31. The 
user interface 31 includes appropriate equipment that allows the end-user 
to input information into the navigation system . This input 
information may include a request to use the navigation features of the 

navigation system . For example, the input information may include a 
request for a route to a desired. . . 

.kinds of information, such as configuration information. The equipment 
used to input information into the navigation system may include a 
keypad, a keyboard, a microphone, etc., as well as appropriate software, 
such. . . 

.end-user. This equipment may include a display 27, speakers 29, or other 
means . 

The navigation system 10 uses a map database 4 0 stored on a storage 
medium 32. The storage medium... 

.drive 14 so that the map database 40 can be read and used by the 
navigation system . The storage medium 32 may be removable and 
replaceable so that a storage medium with... 

.geographic database 4 0 do not have to be physically provided at the 
location of the navigation system . In alternative embodiments, the 
storage medium 32, upon which some or all of the geographic data 4 0 are 
stored, may be located remotely from the rest of the navigation system 

and portions of the geographic data provided via a communications link, 
as needed. 

Referring to Figure 2, the navigation application 18 includes 
software programming that provides separate navigation functions (or 
subprograms) 28. These navigation functions 28 include, for example, a 
route calculation function 33, a map display function 34... 

.route guidance function 35 (wherein detailed directions are provided for 
reaching a desired destination) . The navigation application program 
18 may include other functions or subprograms 36 in addition or 
alternatively to these, such as a vehicle positioning (e.g., map 
matching) function. Although these navigation application functions 
28 are represented as separate subprograms or applications within the 
navigation application program 18, these functions 28 may be 
combined or otherwise provided. The navigation application program 
18 also includes user interface programming 37 that supports the user 
interface equipment 31 (in. . . 

.user via the user interface 31, the display of menus, prompts, and so 
on. The navigation system 10 may also include an operating system 
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program 38. The navigation application 18 may also include specific 
functions 39 that access the geographic database 40. In a preferred 
embodiment, these functions 39 are located between the various 
navigation applications 28 and the geographic database 40, or more 
particularly between the navigation functions 28 and the operating 
system 38. These functions 39 may include memory management functions, 
such as a cache manager function... 

.storage medium. 

There are several factors that can affect the operation and performance 
of the navigation functions 28 in the navigation application 
program 18 when using geographic data 40 on the storage medium 32. In 
order to provide... 

.to provide suitable functionality. However, accessing these types of 
media can be relatively slow. Because navigation systems may be 
installed in vehicles or may be hand-held, the hardware resources of the 
navigation system may be limited. For example, these kinds of 
navigation systems may have limited memory and relatively slow media 
access rates. Due to the limited memory resources of these navigation 
systems , it is necessary to load geographic data as needed from a 
storage medium, such as a CD-ROM disk, into the memory of the navigation 

system for use by the navigation application program . 
Unfortunately, as mentioned above, media access in these types of systems 
may also be relatively slow. 

To address the constraints imposed by limited navigation system 
resources, techniques have been devised or implemented to improve 
navigation system performance by organizing, structuring, or arranging 
the geographic database or the data in the database in particular ways. 
Because a navigation system uses geographic data in certain known and 
expected ways to perform known functions, the geographic. . . 

.or arranged in a manner that facilitates their use in these known ways 
by the navigation system . 

Navigation application programs may also be run on computer 
platforms that have relatively more memory resources and... 

.functionality can be provided if the geographic database can be formed 
and used efficiently. 

b. Parcelization . Included among the techniques that can be used to 
facilitate the use of geographic data by navigation systems is 
parcelization . Assuming that all the data records for a given entire 
geographic region cannot be loaded into the memory of the navigation 
system at the same time, due to limited memory resources of the 
navigation system in which the navigation application program is 
being run, it would be desirable to load into memory only those data that 

.order to perform a navigation function. To provide for this, the data 
are organized into parcels . When data are parcelized , the plurality 
of data records that together comprise the geographic data are 
grouped together into separate groups or parcels . A parcel of data 
is established so that all the data in the parcel are accessed together 
...parcelized spatially in order to facilitate use of the data by the 
navigation functions 28. Spatially - parcelized data are arranged so 
that the data that represent geographically proximate features are 
located logically and/or physically proximate in the database 40 and/or 
on the medium 32. For some of the navigation application functions, 
spatial parcelization of their respective data provides for reading 
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closely related geographic data from the medium more quickly and 
loading related geographic data into memory where they can... 

.quantity of data that is accessed at the same time from the medium by 
the navigation system , when a parcel of data is accessed, all of its 
data records are read into the memory of the navigation system at the 
same time. With reference to the map 111 of Figure 3, this means... 

.This index is useful for initial location of an arbitrary position, such 
as when a program in a navigation system initially locates the map 
data corresponding to a current vehicle position. As the parcels 120... by 
administrative hierarchy. In a present embodiment, these non-spatially 
organized types of data are parcelized as well. 

III. ACCESSING THE GEOGRAPHIC DATABASE 

The various separate navigation functions 28 of the navigation 
application 18 use the data in the geographic database 4 0 stored on 
the storage medium 32 in order to provide useful navigation features to 
the end-user of the navigation system 10. As mentioned above, the 
navigation application 18 includes functions 39 that access the 
geographic database 40. These accessing functions 39 work with the 
various navigation applications 28 and the geographic database 40. 
More particularly, these functions 39 may operate between the navigation 

functions 28 and the operating system 38. The data in the 
geographic database 40 on the medium 32 may be compressed, arranged, 
organized, parcelized , and indexed on the medium 32 to facilitate 
their use for various navigation functions. The accessing functions... 
.be stored on the medium, as well as information about the file structure 
of the geographic data on the medium, to find the requested data. The 
data finding function 56 may determine... 

.data is located on the medium. The data finding function 56 may also 
determine the location of the desired data within the parcel. The 
navigation application may also include a data conversion function 57. 
The data conversion function 57 may provide. . . 

.database. The accessing functions 39 may also provide for an acceptable 
level of performance in navigation systems that use the geographic 
database 40, provided that certain minimum resources are provided by the 
platform of the navigation system . Moreover, the access functions 39 
may provide for efficiently utilizing additional resources above the 
minimum. . . 

.this purpose. In this alternative, the operation of these accessing 
functions would be similar. 

IV. PARCEL CACHE 

a. General. One way to provide improved performance in a navigation 
system is to implement a parcel cache in memory. Referring to Figure 2, 
during operation of the navigation system , the various navigating 
functions 28 formulate queries that identify the geographic data needed 
to perform the functions. These... the medium, accessed, and read more 
than once, significant time can be saved thereby improving system 
performance . 

To improve performance of the navigation system , a cache is 
provided in the memory of the navigation system specifically for 
storing a number of parcels of geographic data that have been 
accessed and read from the medium. Figures 5-7 illustrate aspects of the 
parcel cache. Storing parcels of geographic data in a parcel 



Bode Akintola02-Jun-04 



cache supports the navigating functions 28 by maintaining a number of 
geographic parcels in memory ready for use. The parcel cache 
accommodates those navigation functions that need to. . . 

. .parcel in memory ready to use avoids the relatively large delay 
associated with accessing the parcel from the medium again. The parcel 

cache may also be used to store parcels of geographic data that a 
navigation function predicts will be needed soon. Also, the parcel 
cache may be used to contain recently used parcels that one of the 
navigation functions... 

. .39. 

Referring to Figure 5, there is a diagram illustrating the memory 
utilization in the navigation system 10. A portion 202 of the RAM 20 
is used by the navigation functions 28 and. . . 

..These portions 202 and 204 may be determined at the time of 
initialization of the navigation system based upon the total amount 
of installed memory in the system. In addition, a portion... 

,.28 or the accessing functions 39, or as parcel cache 207, during runtime 
of the navigation system based on the needs ofthe navigation 
system . 

The parcel cache 207 includes one or more buffers 220. Each buffer 220 
represents a portion of the memory 20 of the navigation system . 
Referring to Figure 6, there is a diagram of one of the buffers 220 that 

.affects the size of the parcel cache is the total available memory 
resources of the navigation system . Navigation systems with 
limited memory resources may provide a relatively small portion for the 
parcel cache. Navigation systems with greater memory resources may 
provide relatively more memory for parcel cache. 

Another consideration that... in the parcel cache before the data in the 
parcels are actually needed by the navigation application function. 
To pre-cache, a navigation function implements an algorithm that 
predicts which data will be needed before they are actually. . . 

.of the memory allocated to the parcel cache 207 and the memory allocated 
to the navigation application functions 28. A relatively large 
allocation of memory for parcel cache 207 may not necessarily improve 
performance of a navigation system if the amount of memory available 
for the navigation functions 28 is constrained, and vice versa. 
Still another consideration is that with a small... 

.amount of memory allocated for parcel cache should not constrain the 
memory requirements of the navigation application functions 28. For 
example, a relatively large cache of 1 M (which would hold approximately 

.Pool and Hash Table. Storing parcels in a parcel cache can provide 
advantages both for navigation systems that have limited resources as 
well as navigation systems that have greater resources. However, 
using the parcel cache efficiently can yield further improvements in 
navigation system performance. For example, as mentioned above, 
parcels may be of different sizes, e.g., 8 . . .pre-caching. Although 
pre-caching can be a valuable way to enhance performance of a navigation 

system , it can detract from performance if it occurs when the 
navigation system resources are needed for an immediate data request. 
Accordingly, it is desired to provide a... 
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...to pre-cache requests for this purpose. This facilitates canceling 
pre-cache requests if the navigation system resources are needed to 
satisfy an immediate request for data from the navigation functions 28... 
of pre-cache requests may be canceled. 

f. Def ragmentation 

As mentioned above, each of the parcels of geographic data read 
from the medium is stored in the parcel cache from which it is then 
used to provide data to the requesting navigation functions... 

...parcel from the medium occurs. Once the parcel is in the parcel cache 
207, the parcel is locked in the buffer when the buffer address is 
returned to the navigation application . This prevents the buffer from 
being swapped out when a request is active. This lock is released when 
the parcel is released by the navigation application 28. 

Most of the time, the parcel cache is full and unable to accommodate 
new parcels without discarding existing blocks. Sometimes, a 
rearrangement of the blocks within the cache can coalesce. . . 

...rather than move them around to defragment the cache. 

g. Space Allocation 

Typically, after the navigation system has been operated for a 
while, the only free space within the cache are small ... embodiments 
versatile so that the same cache system can be used in both relatively 
small systems , such as hand-held navigation systems and in-vehicle 
systems with relatively little memory, and relatively larger systems, 
such as networked servers with lots of... 

...are represented by the parcel headers contained in the header pool. 
In alternative embodiments, the navigation system should be 
understood to include any computer-based system that provides 
navigation functions to an end-user regardless of hardware platform or 
architecture. For example, the navigation system may include any kind 
of portable system , such as hand-held systems or systems installed on 
personal digital assistants or personal computers. In alternative 
embodiments, the navigation system may include navigation 
application software installed on a personal computer, such as a 
desktop computer. Further, the navigation system may be implemented 
in various different environments, including networked environments and 
client-server platform environments. The navigation application 
program and the geographic database need not be located in the same 
location, but may connected. .. certain terminology is used to refer to 
components, data structures, and so on in the navigation system and 
application . Other terminology may be used to refer to these kinds of 
components, data structures, and. . . 

CLAIMS 1 . A system for managing memory for a navigation system that 
uses geographic data, the system comprising 
a cache occupying a portion of said memory and used for holding portions 
of. . . 

...the portion of said memory occupied by said cache is allocated at 
initialization of said navigation system . 
6. The invention of Claim 1 wherein said portion of memory occupied by 
said cache . . . 

...physical medium is a CD-ROM disc. 

12. The invention of Claim 1 wherein said navigation system comprises 
multiple parcel caches. 

13. The invention of Claim 1 wherein said portions of the... 
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. . .minimum amount of said geographic data that can be accessed at a time by 
said navigation system in a single read operation. 

21. A cache management system for a navigation system that uses a 
geographic database and that has a memory, said cache management 
system comprising. . . 

...identifiers, each of which refers to said header information in said 
header pool, 

whereby a parcel contained in said cache can be located. 

22. A method for operating a navigation system including a memory, 
wherein the navigation system executes a navigation 
application program to provide navigation functions and uses a 
geographic database having data records that represent geographic 
features in a of said memory for use as a parcel cache; 

during execution of the navigation application program to provide 
said navigation functions, storing parcels of data read from said 
medium into said parcel cache; 

storing data . . . 

...23 wherein said index is a hash table. 

25. A method of operating a navigation system that includes a memory, 
wherein the navigation system executes a navigation 
application program to provide navigation functions and uses a 
geographic database having data records that represent geographic 
features in a geographic region, wherein said geographic database is 
organized into a plurality of parcels each of which includes a 
plurality of the data records, the method comprising the steps... 

...table in said memory, said hash table indexed on identification data of 
each of said parcels in said parcel cache. 
29. A method for operating a navigation system including a memory, 
wherein the navigation system executes a navigation 
application program to provide navigation functions and uses a 
geographic database having data records that represent geographic 
features in a . . . 
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navigation functions that use these different types to access the 
records more quickly and efficiently. A geographic data base includes 
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of hardware and software components. It consists of a processor (12), a 
drive (14) connected to the processor and a nonvolatile storage memory 
device (16) for storing the navigation application software 
program (18) . 32-bit processors with a flat address space are 
typically used. 

USE - Method is used in navigation systems. 

ADVANTAGE - Switching between different data types is accelerated. 
DESCRIPTION OF DRAWING (S) - The figure shows a block diagram of the 
navigation system. 
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information control unit (3b) . The control unit (3b) affects functions 
of searching geographical information, generation of geographical 
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information in accordance with parameters of index information, 
conversion of geographic information into image data , and 
transmission of image data to clients. The geographic information 
search server includes an index information database (2a) and a 
geographic information search unit (2b) generating a combination list 
of several geographic information servers. 

The search unit determines combination of geographic information 
servers most suitable for the search condition by clients, parameters 
based on items of inherent functions of the information servers in 
index information and parameters based on common items of the whole 
geographic information servers in index information. The clients 
obtain information from the servers designated by the combination list 
and display the obtained information while superimposing them so that 
their coordinates coincide each other on the same screen. 

ADVANTAGE - Various information which cannot be provided by one 
server can be provided by several servers on network. Clients can 
easily display image data at image level while superimposing it. 
Function of conversion can be relatively easily provided as middleware 
of existing information server, and several information server groups 
with different specifications from each other can be used as 
information servers with same specifications. 
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Record storing method for storing geographical data on storage medium - 
by separating geographic data into parcels having desired fill 
value and dividing arrangement that enables their addressing and 
identification 
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Priority Applications (No Type Date): US 96740295 A 19961025; US 99362947 A 
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Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 838663 A2 E 58 G01C-021/20 
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Related to application EP 200377520 
Designated States (Regional) : AT BE CH DE DK ES FI FR GB GR IE IT LI LU 
MC NL PT SE 

DE 69725677 E G01C-021/20 Based on patent EP 838663 

Abstract (Basic) : EP 838663 A 

The method includes separating the number of records into first and 
second groups of records so that the records in the first group 
represent physical features having geographic locations encompassed 
within a first sub-rectangular area and the records in the second group 
represent physical features having geographic locations encompassed 
within a second sub-rectangular area. 

The two sub-rectangular areas are formed by a division at a 
position of a rectangular area that encompasses the locations of the 
physical features represented by the number of records in the first and 
second groups. The position of the division is determined by evaluating 
a number of trial divisions of the rectangular area, and selecting one 
of the trial divisions based upon resultant sizes of the groups. 

The resultant sizes of the first and second groupings derived from 
the evaluation of the trial divisions are compared to a first range of 
sizes, and the records are into first and second groups based upon at 
least one of the groups corresponding to the first range of sizes. 

ADVANTAGE - Provides potential for enhancing speed and operation of 
navigation application functions that use geographic data on storage 
medium. Can up-date real-time traffic information via wireless 
communication to supplement database installed in vehicle. 
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Vehicle location detection unit navigation system - collates existing 
link and guide route data to determine deviations from guided route 
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Patent Assignee: ALPINE ELECTRONICS INC (ALPN ) 
Inventor: ICHIKAWA S 

Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

US 5523765 A 19960604 US 94255617 A 19940609 199628 B 

Priority Applications (No Type Date) : JP 93138250 A 19930610 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
US 5523765 A 29 G01S-003/02 

Abstract (Basic): US 5523765 A 

A existing link comprises a road segment on which the vehicle is 
currently located. Positioning signals are received at the vehicle, for 
determining vehicle position, vehicle azimuth, and vehicle velocity. 
For each determination of the vehicle position, azimuth and velocity 
all the links within a predetermined distance of the vehicle position 
are extracted by looking up road data. 

For each of the extracted links, information representing a 
relation between the vehicle position and the extracted link based on 
the vehicle position, azimuth and velocity relative to a speed limit of 
the link are obtained. The obtained information is substituted into an 
existential probability evaluation function to calculate an existential 
probability. A link is determined with the largest existential 
probability to be the existing link . A location of the vehicle to 
be on the existing link . 

USE - For detecting an existing link of a vehicle for vehicle 
navigation. 
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Tracking vehicle location for fleet manager or dispatcher - using 

integrated system to display raster map and vectorised display 

information corresp. to vehicle position 
Patent Assignee: CHRONOS MOBILE INFORMATION SYSTEMS LTD (CHRO-N) ; MOBILE 

INFORMATION SYSTEMS (MOBI-N) ; MOBILE INFORMATION SYSTEMS INC (MOBI-N) 
Inventor: PRABHAKARAN S; SHAH M C 
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Patent Details: 
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Filing Notes 

Previous Publ . patent AU 9333784 

Cont of application US 92961736 
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Abstract (Basic) : AU 9333784 A 

The method of displaying a user locatable mark representative of a 
vehicle position, wherein the magnitude of at least two positions 
defines the vehicle position, comprises the steps of defining two axes 
corresp. to two positions in respective segments of a display. Data is 
extracted from a first database contg. digitised information 
representative of fist predetermined area. A graphical representation 
of the digitised information adjacent to the two axes is displayed to 
form a raster map of the first predetermined area. 

Data from a second database is extracted. The second database 
contains mobile position data corresp. to the two positions. The user 
locatable mark is displayed in the first display segment. The mark is 
representative of the vehicle position during a set time period. 
Information from a third database is extracted. The third database 
contains vector information representative of the vehicle position in 
the first set area. Vector text information corresp. to two positions 
of the user locatable mark is displayed. The vector text information is 
displayed on the second segment of the display. 

ADVANTAGE - Provides intelligent address information in format 
easily understood by dispatcher. 
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Road navigation system for vehicle - has controller with CRT route 

display and continuous position update 
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DE 4118603 C2 24 G08G-001/0962 
KR 9408400 Bl G08G-001/123 



Abstract (Basic): DE 4118603 A 

The navigational aid system has a CRT display (26) onto which 
is shown a route map of the stated region defined by the user. The user 
has optical inputs (27, 29) to define start and end points for a 
required journey. 

The system is operated by a controller (1) that reacts to inputs 
generated by a number of switches. Route maps are provided in the form 
of data stored on CD discs. Instantaneous position is indicated by a 
cursor symbol and is based upon a direction (20) and distance sensor 
(21) . 

ADVANTAGE - Provides efficient vehicle navigation. (23pp 
Dwg.No. 1/14 
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Aircraft autonomous landing system - employs navigational aid so that 
features of terrain are extracted from corrected image for comparison 
with stored flight-path 
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Abstract (Basic) : EP 429952 A 

The navigation equipment comprises an image sensor (SN) directed at 
the overflown terrain, a distortion corrector (BK) , a segmentation unit 
(SG), a feature extractor (ME), and a comparator (MV) of extracted 
features with reference data from a memory (RSP) . The segmentation (SG) 
is applied to e.g. buildings, woodlands, clumps and individual trees, 
dykes, roads, bridges and railway installations. 

Such identifiable objects are sought and weighted within a flight 
region selected from maps, aerial photographs, satellite imagery or 
geographical data banks. 

ADVANTAGE - Positional accuracy and safety of either fully 
automatic or pilot-in-loop landing are increased, (llpp Dwg.No.1/6) 
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Service info, system e.g. for hotel booking or aircraft navigation - has 
map and service data storage devices accessed by computer controlled by 
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Abstract (Basic) : DE 4033829 A 

The service information system contains map and service data 
storage devices, a display for selective data display, a selection 
device and a controller. 

Special geographical regions, formed by sections of the map data, 
and special service data elements are selected. The controller reads 
the map and service data according to the selection device's signals 
and indicates the operational location on the displayed map section. 
The service data are also displayed. 

USE /ADVANTAGE - System can be used without users requiring access 
to detailed service information. Can be used in conjunction with map of 
navigation system used in motor vehicle showing geographical location 
of hotels, airports, etc. (8pp Dwg.No.1/3) 
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Route data recording for motor vehicle navigation system - using 
small data quantities, storing map and distance numbers and updating data 
as they change 
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Abstract (Basic) : DE 3828725 A 

When each street position on a map is stored in numeric form index 
numbers associated with a sequence of positions on each road, map 
numbers each associated with a map and distance numbers are stored. 
During the journey the map and distance numbers are monitored and the 
instantaneous vehicle position identified. 

A preceding map number, distance number and index number are 
stored when the current map number differs from the previous map number 
or the current distance number differs from the preceding distance 
number . 

ADVANTAGE - Method enables exact storage of route using only small 
quantity of data compared to conventional methods 
Title Terms: ROUTE; DATA; RECORD; MOTOR; VEHICLE; NAVIGATION; SYSTEM; DATA; 
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Navigation system gives combination of walking and driving 
information 
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Abstract (Basic) : EP 1030167 Al 

NOVELTY - A first route is calculated for driving towards the 
destination with the computer based system using a geographic 
database including data for segments of roads in a given area. A 
second route is calculated for reaching the destination by foot, which 
is provided to the end user. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a 
navigation system installed in a vehicle. 

USE - For navigation. 

ADVANTAGE - Combines information about walking to a destination 
with information about driving to or close to the destination. 

DESCRIPTION OF DRAWING (S) - The drawing shows a block diagram of 
the navigation system . 
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Road condition radio transmissions for on-board navigation systems 

has transmitted data related to route for guidance 
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Abstract (Basic) : EP 1004852 A2 

NOVELTY - Vehicle (11) has on-board navigation system , which 
typically includes device (124) for identifying vehicle location and 
system (112) for developing route guidance based on position and map 
data (143). 

Vehicle also receives (125) data transmitted from a traffic 
broadcast system, which includes identification of location and traffic 
condition. The on-board system relates transmitted location with its 
own reference data to use it in guidance 

USE - Updating vehicle guidance data by traffic condition 
broadcasts . 

ADVANTAGE - Allows available transmission data to be utilized 
without requiring driver action or attention to broadcasts 

DESCRIPTION OF DRAWING (S) - Figure is block diagram illustrating 
components of 

traffic broadcast system and one of vehicles with on-board 
navigation system . 

Vehicle with on-board navigation system (11) 
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Abstract (Basic) : EP 1003016 A2 

NOVELTY - Maneuver data structures are used to form list of tokens 
which can be either character string or symbol that refers to another 
item of data, such as audio or graphics data. List of tokens is built 
by combining sequences of tokens for each maneuver data structure, 
using respective output list formed by applying rules set to the data 
in the maneuver data structure, and forming index to associate the 
tokens with data from words used in maneuvering instructions. 

DETAILED DESCRIPTION - AN INDEPENDENT CLAIM is made for a route 
guidance program storable on a computer readable medium. 

USE - For providing route guidance information to an end user of 
navigation application program , applicable in personal navigation 
systems . 

ADVANTAGE - Facilitates delivery of meaningful information to end 
user of navigation application program . that can be readily used 
in a variety of different software and hardware environments. 

DESCRIPTION OF DRAWING (S) - Drawing shows block diagram of 
illustration of navigation system . 
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Abstract (Basic) : EP 987823 A2 

NOVELTY - The method entails searching preceding portion of input 
stream of data characters from a first position for a sequence of data 
characters that match a sequence of data characters at the first 
position. Matching sequence found is replaced with reference to 
matching sequence of data characters in preceding portion of input 
stream. 

DETAILED DESCRIPTION - The reference comprises backwards offset 
from first position to the position in the preceding portion of the 
input stream at which the matching sequence of data characters is 



Bode Akintola02-Jun-04 



located. The preceding portion is defined by a fixed number of 
characters relative to the first position. 

USE - For storing geographic database or portions of the database 
in compressed form or for transmitting database via wireless 
transmission from for a central server to a vehicle. 

ADVANTAGE - Applicable by navigation system , and geographic 
data base may be organized other than in parcels . Compression 
technique can also be used with other kinds of data, particularly data 
arranged in manner facilitating use of data by specific applications, 
such as in digital encyclopaedias/ digital catalogues and digital 
archives, etc. Huffman ' trees can be used for each data in the 
geographic database. 

DESCRIPTION OF DRAWING (S) - Drawing is block diagram illustrating a 
navigation system. 
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Abstract (Basic) : JP 2000076126 A 

NOVELTY - A ring buffer management unit (12) regulates the 
inputting of read image data into a ring buffer according to an address 
range which extends from a start address to an end address. A 
supplement area management unit (14) controls the ring buffer's area 
which is to be filled up, based on a standard address in the ring 
buffer. DETAILED DESCRIPTION - An image data management unit (11) 
controls the read out of image data from the rectangular area of a 
memory space . An INDEPENDENT CLAIM is also included for an image data 
reading control procedure. 

USE - For transferring image data from a memory space into a ring 
buffer in radio terminal equipment used for image communication in 
navigation system . 

ADVANTAGE - Enables division of memory space into variable areas 
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without increasing the memory space capacity. Enables controlling the 
supplement of image data based on the direction of variation of 
rectangular area within the ring buffer. DESCRIPTION OF DRAWING (S) - 
The figure shows the block diagram of image data reading controller. 
(11) Image data management unit; (12) Ring buffer management unit; (14) 
Supplement area management unit. 
Dwg. 1/19 
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Abstract (Basic) : US 5995903 A 

NOVELTY - An image generation processing block (24) generates 3D 
virtual image, to compute heading, pitch and directional vector of 
current position of vehicle, based on which most recent spatial 
location of vehicle in localized terrain computed by location 
calculation block (16) . 

DETAILED DESCRIPTION - A positional information block (14) receives 
positional input data from GPS unit (12) . A location calculation 
block (16) which receives input data from positional information block 
(14), generates most recent spatial location of vehicle in localized 
terrain over which vehicle travels. A terrain database block (18) 
contains data of localized terrain over which vehicle travels. The 
image generation processing block incorporates weather conditions from 
weather radar system terrain database block and positional information 
block to generate 3D virtual image. An INDEPENDENT CLAIM is also 
included for method for generating 3D virtual image representation of 
localized terrain. 

USE - In vehicle for assisting navigation using rendered terrain 
imaging. 

ADVANTAGE - Renders a depiction of terrain outside vehicle as seen 
in high visibility conditions, regardless of weather lighting and 
atmospheric conditions. Enables operation to view terrain in vehicle's 
directional vector of travel in spite of restricted visibility 
conditions such as smoke, ice, snow, rain, blizzards, nighttime. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
digital computer system. 



Bode Akintola02-Jun-04 




GPS unit (12) 

Positional information block (14) 
Location calculation block (16) 
Terrain database block (18) 
Image generation processing block (24) 
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Abstract (Basic) : EP 945706 A2 

NOVELTY - Geographic data used in the system consist of a 
number of data records which are organized into parcels . The data 
records in each parcel portion are accessed together. Buffers form a 
contiguous portion of the navigation system memory constituting a 
cache storing the parcels . Data structures located outside the 
contiguous portion of memory identifies parcels of data stored. 

DETAILED DESCRIPTION - The navigation system (10) is a 
combination of hardware and software components. It consists of the 
processor (12), a drive (14) connected to the processor (12) and 
nonvolatile memory storage device (16) for storing navigation 
application software program (18) . Processor (12) may be any 
3 2 -bit type using a flat address space . The navigation system 
(10) may also incorporate a positioning unit (24) employing a GPS 
technology or dead reckoning. 

USE - In navigation systems relying on geographic data base. 

ADVANTAGE - Its functionality is improved. 

DESCRIPTION OF DRAWING (S) - The figure shows a block diagram 
illustrating a navigation system . 
navigation system (10) 
processor (12) 
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drive (14) 

non volatile memory storage device (16) 

software program (18) 

positioning unit (24) 
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NOVELTY - Each data entry, representing a segment of a road, is 
associated with another data entry to form an aggregation of the two 
pieces of information. 

DETAILED DESCRIPTION - Navigation system (10) is a combination of 
hardware and software components. It includes a processor (12), a drive 

(14) connected to the processor (120) and a nonvolatile memory storage 
device (16) for storing a navigation application software 
program (18) . The processor used (12) is typically a 32- bit processor 
using a flat address space . The navigation system may also 
include a positioning device (24) utilizing GPS technology, a dead 
reckoning type system or a combination of these. The positioning system 

(24) includes suitable sensing devices (25) measuring the traveling 
distance, speed, direction and so on. The positioning system (24) 
outputs a signal (26) to the processor (12) . The signal (26) is used by 
the navigation application software (18) that is run on the processor 

(12) . 

USE - Data base is used in navigation systems. 

ADVANTAGE - Navigation system performance is improved. 

DESCRIPTION OF DRAWING (S) - The figure is a block diagram 
illustrating the operation of the navigation system. 
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Abstract (Basic): EP 943894 A2 

NOVELTY - Geographic data base consists of a number of records of 
the first and second type. Records of both types are organized into a 
number of parcels and interleaved. The interleaving process enables the 
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select the alternative names in different languages for the 
geographical features represented by the data records in the 
parcels that are valid in a selected language. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
navigation sy s tern . 

USE - Computer usable medium for computer-based navigation 
system (claimed) such as the global positioning system for motor 
vehicles. 

ADVANTAGE - Accommodates and supports alternative names for 
locations in .a geographical region by providing internal language 
filters for selecting alternative names of geographical features. 
Facilitates efficient usage of navigation system resources and 
maintains desired navigation system performance characteristics. 

DESCRIPTION OF DRAWING (S) - The figure shows an external index of 
the selected parcel. 
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Abstract (Basic) : EP 1176394 A2 

NOVELTY - The map data of each intermediate collection are 
separated into parcels . Each of the parcel contains a portion of 
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the map data that represents the geographic features located in the 
corresponding rectangular area. The size of each rectangular area 
corresponds to different dimensions in different co-ordinate directions 
such that the map data portion does not exceed a predetermined maximum 
parcel size. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(a) Geographic map database; 

(b) Navigation system for organizing map data 

USE - For storing geographic map data in storage medium e.g. 
CD-ROM, DVD-ROM, hard disk, etc., for navigation system (claimed). 

ADVANTAGE - The map data are organized and stored efficiently. 

DESCRIPTION OF DRAWING (S) - The figure shows the numbering and 
ordering the parcels of map data. 
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Database architecture for in-vehicle navigation system has a 
deductive database engine, which combines logic rules to determine which 
geographic data to display based on user requests 

Patent Assignee: NAVIGATION TECHNOLOGIES CORP (NAVI-N) 
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Abstract (Basic) : EP 1139066 A2 

NOVELTY - Geographic data (4 0) is stored and multiply indexed 
(66) on a medium (32) such as CD-ROM, DVD, hard drive or PCMCIA card. A 
data access layer (39) accepts user requests from navigation program 

applications (28) for geographically referenced data . The data 
access layer has a deductive database engine that combines logic rules 
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to determine which geographic data to access and display. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
method of operation for accessing a geographic database. 

USE - For an in-vehicle navigation system . 

ADVANTAGE - Deductive database engine can be used on different 
hardware platforms. The logic rule retrieval technique means that only 
relevant data is displayed. New data types or tables can be included in 
the database by providing new logic rules that refer to the new data 
type or table. 

DESCRIPTION OF DRAWING (S) - The figure shows a block diagram 
illustrating parts of the navigation system . 

Navigation program applications (28) 
Storage medium (32) 
Data access layer (39) 

Geographi c data (40) 

Indexes (66) 
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Geographic data provision method for navigation system , involves 

accessing sub-data blocks as groups with size not exceeding set block 

storage size 

Patent Assignee: NAVIGATION TECHNOLOGIES CORP (NAVI-N) 
Inventor: ASHBY R A 

Number of Countries: 027 Number of Patents: 002 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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Priority Applications (No Type Date) : US 2000576779 A 20000523 
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Abstract (Basic) : EP 1158428 A2 

NOVELTY - The input geographic data spatially organized into 
blocks with predetermined storage size, is provided for use on multiple 
computing platforms. A software program is executed for selecting a 
sub-data block size larger than the predetermined size. The sub-data 
blocks are accessed together as groups with size not exceeding the 
block size. 
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DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
computing platform operation method. 

USE - For providing geographic data in navigation system. 

ADVANTAGE - Enhances the performance of the navigation system by 
enlarging amount of data read from memory in single input/output 
operation. 

DESCRIPTION OF DRAWING (S) - The figure shows the spatial data 
divided into four blocks not greater than 128K bytes in size, 
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Internet navigation system and method comprises interconnected links 
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geographical images representing specific/general territorial realities 
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Abstract (Basic) : WO 200167200 A2 

NOVELTY - The navigation system comprises of interconnected 
links of words organized in groups / areas of interest associated 
with links to graphical images representing specific/general 
territorial realities e.g. global, regional map data. The areas 
identified by image or linguistic links identify senders location 
and any keyword description found suitable. The map image data is 
chosen by graphical user interface with linguistic links selected from 
free space inset . 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for the 
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method used by the system for Internet navigation purposes . 

USE - Used to provide an Internet navigation system identifying 
the users geographical location by map image and associated 
linguistic links 

ADVANTAGE - Provides a method avoiding the inconvenience of 
difficult navigation and location of desired data due to varying 
idioms, language, style and symbols of different countries restricting 
users to certain sites and information records 
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Navigation system used in vehicles, has error report programming with 
routine that collects data indicating error and sends report including 
data indicating error, in response to error indication by user 
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Abstract (Basic) : US 6253151 Bl 

NOVELTY - The end user inputs the requests into user interface 
(131) and gets the response to requests. The navigation programming, 
processes the input request using geographic database (140) to 
determine responses. The error report programming has routine that 
collects data indicating error and sends a report including data 
indicating error, in response to error indication by end user to 
interface . 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(a) a reports obtaining method from end user about perceived error; 

and 

(b) a vehicle navigation system operation method. 

USE - Navigation system used in vehicles such as automobile truck, 
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bus for reporting error of geographic data which includes 
information about location of roads, intersections, estimates travel 
time along road segments , speed limits along roads, etc. 

ADVANTAGE - The error report from end users is provided 
consistently with sufficient detail so that the geographic data base 
developer determines the causes of the perceived errors, thus the end 
users easily makes report about errors that they encounter while using 
navigation systems and thereby develops goodwill between the end user 
and the geographic database developer. 

DESCRIPTION OF DRAWING (S) - The figure shows the components of 
navigation programming including error reporting program. 

User interface (131) 

Geographic database (140) 
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Abstract (Basic) : US 6144962 A 

NOVELTY - A mapping code graphically represents content of objects 
of web site as icons. A layout routine positions and interconnects 
content object icons within the map based on parent-child relationship 
of content objects with the tree. The icons of parent objects are 
spatially grouped together with icons of respective immediate child 
objects to form hierarchical arrangement of parent-child icon clusters. 

DETAILED DESCRIPTION - An executable scanning code scans the web 
site and generates a representation of web site within a computer 
memory. The web site representation includes representations of content 
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objects and links of web site. An executable hierarchy identification 
code reduces web site representation generated by scanning code to a 
hierarchical tree representation in which each content object 
corresponds to respective node of tree. An executable mapping code 
generates and displays a graphical map of web site on computer screen 
based on hierarchical tree representation. Hierarchical representation 
of parent-child icon clusters has child content objects arranged 
surrounding their respective immediate parents over multiple 
parent-child levels. The hierarchy identification code is configured to 
apply shortest path span tree algorithm to the web site representation. 
INDEPENDENT CLAIMS are also included for following: 

(a) method of facilitating visualization of web site; 

(b) method of generating graphical map of tree data structure on 
computer screen; 

(c) method of representing hierarchical node link structure on 
display screen- 
ed) method of graphically representing web document on display 

screen 

USE - For facilitating management and analysis of web site and 
database system utilizing hyperlinks to facilitate user navigation . 

ADVANTAGE - Enables automatic evaluation of performance and 
effectiveness of web site by capturing output of web browser for 
generating sequence of evaluation. Enables automatic scanning and 
mapping dynamically generated web pages such as web page generated 
on-the-fly in response to user specified database queries. Enables to 
quickly detect common problem areas such as congested links and 
popular web site exit points. The program can also be applied to other 
web sites such as intranet sites and network sites that use proprietary 
client-server protocols. 

DESCRIPTION OF DRAWING (S) - The figure shows example of web site 
map generated by web site manager illustrating menu, tool and filter 
bars of graphical user interface. 
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data is stored and sets of data values are used as indexes 
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Abstract (Basic) : EP 1058197 A2 

NOVELTY - The data construction method involves forming, storing 
and using sets of data values as indexes for geographic data 
such that the amount of space required to store the information 
content of the data values is reduced. 

DETAILED DESCRIPTION - The method provides a data construction 
method for storing data, and involves representing a set of actual data 
values from an original source of data with an alternative 
representation. One or more parameters of a formula are determined to 
approximate the set of actual data values in the original source of 
data. For each actual data value in the original source of data, the 
difference between the actual data value and the value predicted by the 
formula is determined. The difference for each actual data value is 
stored in a data construction along with one or more parameters. The 
alternative representation preserves the information content of the 
actual data values from the original source of data while reducing the 
storage requirements for storing the information on a medium. 
INDEPENDENT CLAIMS are included for; a data construction stored on a 
computer-readable physical storage medium; a method for using. a data 
construction that contains an alternative representation of actual data 
values . 

USE - Forming, storing and using sets of data values as indexes 
for geographical data such that the amount of space required, to 
store the information content of the data values is reduced. 

ADVANTAGE - Enables efficient forming and using data construction 
for storing geographical information on a medium, and that is 
compatible with organisations and structures incorporated into the 
geographic database that is used by the navigation system . 

DESCRIPTION OF DRAWING (S) - The drawing shows a block diagram 
illustrating the components of a navigation system in which an 
embodiment of the method for storing data using an alternative 
representation can be incorporated. 
Navigation system (10) 

Navigation application programming (12) 

Geographic data (14) 
Medium (16) 
Data records (19) 
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Abstract (Basic) : US 6122593 A 

NOVELTY - The navigation system (110) retrieves required route 
information from geographical database for calculating route solution. 
In order to show preview of calculated route before detailed 
maneuvering, portion of information used from database for route 
calculation is indicated along with reference to actual detailed text 
that has name of roads. 

DETAILED DESCRIPTION - The detailed text referred by calculated 
route solution from geographical database, includes several information 
required for the user. The user can retrieve information regarding 
traffic, turn restriction, speed limit and geographical location of 
routes. The two main entities of database are node and segment data 
. The node data indicating geographical location are arranged 
according to distance, and segment data which gives information such 
as speed, traffic etc., are arranged in alphabetic order. 

USE - For navigation system mounted in vehicle such as automobiles, 
trucks, buses. 

ADVANTAGE - Displays preview of route calculation along with 
references of detailed text information, thereby enabling user to 
attain clear picture of the route and other details regarding 
calculation of route solution. 

DESCRIPTION OF DRAWING (S) - The figure shows block diagram of 
navigation system which use geographical database. 

Navigation system (110) 

pp; 34 DwgNo 1/18 

Title Terms: GEOGRAPHICAL; DATABASE; CONSTRUCTION; METHOD; VEHICLE; MOUNT; 

NAVIGATION; SYSTEM; DISPLAY; PREVIEW; CALCULATE; ROUTE; REFERENCE; 

INDICATE; LOCATE; ACTUAL; DETAIL; TEXT 
Derwent Class: P85; S02; T01; W06; X22 

International Patent Class (Main) : G01C-021/00; G06F-017/00 ; 
G08G-001/0968 



Bode Akintola02-Jun-04 



Set 


I terns 


Description 




SI 


5 


AU=(JAUGILAS J? OR JAUGILAS, J?) 




S2 


1528409 


DATA? ? OR N FORMAT I ON OR INFO 




S3 


60733 


NAVIGAT? 




S4 


4111899 


SOFTWARE? ? OR PROGRAM? OR APPLICATION? ? OR FREEWARE? 


OR - 




SHAREWARE? OR SYSTEM? ? 




S5 


2086009 

OR 


GEOGRAPH? OR LOCATION? OR AREA? ? OR REGION? ? OR ZONE? 
SUBAREA OR SUBREGION? OR LOCALIT? 


? _ 


S6 


1523439 


INTESECT? OR CROSS??? OR MEET? OR LINK? OR OVERLAP? OR 


ENC- 




ROACH? 




S7 


214038 


INDEX?? OR INDICES OR POINTER? ? 




S8 


19191 


S3(10N)S4 




S9 


2333708 


PARCEL? OR SPATIAL? OR SPACE? ? OR SEGMENT? OR GROUP? ? 


OR 




DIVISION? ? 




S10 


5 


SI AND S8 




Sll 


82643 


S5 (5N)S2 




S12 


864 


Sll AND S8 




S13 


21 


S12 AND S7 




S14 


91092 


S5(10N)S6 




S15 


181 


S14 AND S8 




S16 


35 


S15 AND (S7 OR S9) 




S17 


58 


S12(15N)S9 




S18 


110 


S10 OR S13 OR S16 OR S17 




S19 


46 


S18 AND IC=G06F? 





? show file 

File 344:Chinese Patents Abs Aug 1985-2004 /May 

(c) 2004 European Patent Office 
File 347:JAPIO Nov 197 6-2004 /Jan (Updated 040506) 

(c) 2004 JPO & JAPIO 
File 350:Derwent WPIX 1963-2004 /UD, UM &UP=200434 

(c) 2004 Thomson Derwent 
File 371:French Patents 1961-2002/BOPI 200209 

(c) 2002 INPI. All rts. reserv. 



Bode Akintola02-Jun-04 



i 



19/5/1 (Item 1 from file: 347) 

DIALOG (R) File 347:JAPIO 

(c) 2004 JPO & JAPIO. All rts. reserv. 



07596889 **Image available** 

NAVIGATION SYSTEM WITH DISTRIBUTED COMPUTING ARCHITECTURE 



PUB. NO. : 2003-090735 [JP 2003090735 A] 

PUBLISHED: March 28, 2003 (20030328) 
INVENTOR (s) : NATESAN SENTHIL 

CRANE AARON 

ROBARE PHILIP 
APPLICANT (s) : NAVIGATION TECHNOL CORP 
APPL. NO.: 2002-154729 [JP 2002154729] 
FILED: April 19, 2002 (20020419) 

PRIORITY: 01 838094 [US 2001838094], US (United States of America), 

April 19, 2001 (20010419) 
INTL CLASS: G01C-021/00; G06F-015/00 ; G06F-017/30 ; G08G-001/137 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide geographic data to end users' computing 
platforms . 

SOLUTION: A server maintains downloadable geographic data that are 
organized into pre-computed parcels that correspond to pre-determined 
sub-areas into which the entire geographic region serviced by the server is 
divided. The server responds to requests from the end users' computing 
platforms for navigation services and data by sending selected pre-computed 
parcels of geographic data to the end users' computing platforms. The 
end users' computing platforms store the pre-computed parcels received 
from the server in a cache memory. The end users' computing platforms use 
the data in the pre-computed parcels to provide navigation-related features 
locally. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To obtain technology capable of effectively 
displaying highly fresh information on small-to-medium-sized businesses in 
close touch with regions on a display of a car navigation system or the 
like of which the space is limited. 
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SOLUTION: The car navigation system 15 is provided with an 

advertisement information receiving part 33 for receiving and storing 
advertisement information related to at least locational information on 
each business in an advertisement information accumulating part 37, a 
display data creating part 34 for arranging an icon corresponding to the 
advertisement information on map data according to each locational 
information and creating display data, an LCD 21 for displaying the display 
data, an input part 22 for selecting the icons displayed on the LCD 21, and 
a display information extracting part 32 for reading the advertisement 
information corresponding to the icon from the advertisement information 
accumulating part 37 and displaying it on the LCD 21 in the case of the 
selection of the specific icon. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a location guiding system that is ideal 
for advertising an object to be guided and for sensibly grasping the 
positional relation between the object to be guided and the present 
location . 

SOLUTION: A speech data registering terminal 200 inputs location data 
, etc., used for specifying the location of a sound source which is 
virtually positioned in a virtual space correspondingly to the position 
of an object, and registers speech data correlatively with the inputted 
location data , etc. In addition, the terminal 200 transmits the speed 

data, corresponding location data, etc., stored in a speed data registering 
DB 244 to an on-vehicle navigation system. When the navigation system 
receives the speech data, location data, etc., the system positions the 
sound source to the position specified by the received location data , 
etc., in the virtual space correspondingly to the received speech data. 
When the system assumes that speech is outputted from the sound source in 
accordance with the movement of a vehicle 100, the system generates and 
outputs such speech that is considered to be observed in the vehicle 100 
from the sound source in a pseudo-executing way based on the corresponding 
speech data. 
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FORMATION FOR THREE-DIMENSIONAL MAP DISPLAY AND NAVIGATION SYSTEM 
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ABSTRACT 

PROBLEM TO BE SOLVED: To display a three-dimensional map on the basis of 
two-dimensional digital road map data by connecting a road segment to be 
displayed to different geographical three-dimensional topology data and 
then, outputting the road segment to a display device. 

SOLUTION: Assigned points (x) , (y), and (z) are specified from a different 
geographical (geo) -topology-data bank with respect to each of points (s) 
and (t) of a two-dimensional road map data bank to form a three-dimensional 
map display. When the accurate correspondence places of the points (s) and 
(t) do not exist, the assigned three-dimensional topology data is obtained 
by the interpolation of an adjacent point of the different geographical 
(geo) -topology-data bank. Thus, it is possible not only to differently and 
three-dimensional display an object such as a mountain range and a building 
which have clear characteristics but also to three-dimensional display the 
entire visual field to be offered to the user of a navigation system. 
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METHOD AND APPARATUS FOR . RECORDING OF GEOGRAPHICAL DATA 
NAVIGATION AND POSITION MEASURING SYSTEM AND ITS USAGE METHOD 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a geographical - data recording 
apparatus which does not take up a lot of space and which is lightweight. 

SOLUTION: An electronic rotating ruler 1 is fixed onto a map. The 
coordinates of a point which is situated on a shaft 4 and which constitutes 
the origin of a polar coordinate system are input. The coordinates of a 
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second arbitrary point which is separated from the shaft 4 are input. By 
using the electronic rotating ruler 1, a sighting cursor 6 is positioned in 
the second position, and the coordinates of its position are set on the map 
in the same manner. By the push button 14 of a transfer device, the 
coordinates are transferred to a data recording device in a position 
measuring apparatus. The sighting cursor 6 is arranged in a desired point. 
While the transfer of the polar coordinates of a recording point is being 
controlled by the operation of the push button 14, all points and all lines 
as well as a specific line and a specific zone, on the map, which are to be 
recorded are input. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To make the resources of the navigation system 
efficiently usable providing a data structure which identifies respective 
parts of geographic data stored in a cache and relates the respective parts 
and the locations of the parts in the cache to each other. 

SOLUTION: The buffer 220 of a memory used for parcel caching is an adjacent 
part of the memory. A cache menaging function assigns a part 260 to the 
buffer 220 which is relatively small for use as a header pool 262. The 
header pool 262 consists of parcle headers, which is each related to a 
separated parcle in the buffer of the parcle buffer. At this time, plural 
parcle heaters are composed of an array in allocation structure. A part 260 
of the memory used for the header pool 262 can be determined as a function 
of the total size of the buffer 220 where it is positioned. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To make it possible to rapidly and efficiently make a 
navigation system using different types access and to improve the 
performance of the navigation system by interleaving a parcel of a 
data record of a first type with a parcel of data record of a second 
type. 

SOLUTION: Intermediate format files 902 separated by each of the respective 
data types and layers are formed by starting from a geographic data base 
900 supplied in a universal data format. After the separated intermediate 
format files 902 are formed, the intermediate format files 902 are parceled 
and the parcels 906 of the data records of the respective data types are 
formed. When the separated parcels 906 by each of the respective types and 
layers are formed, the parcels by each of the respective types and layers 
are connected to the single file. Namely, the parcels are selected from the 
two or more parceled intermediate format files 906 and are subjected to 
interleaving . 



COPYRIGHT: (C) 1999, JPO 



19/5/8 (Item 8 from file: 347) 

DIALOG (R) File 347:JAPIO 

(c) 2004 JPO & JAPIO. All rts. reserv. 

06202638 **Image available** 

METHOD AND DEVICE FOR MANAGING PARKING LOT 



PUB. NO.: 11-144195 [JP 11144195 A] 

PUBLISHED: May 28, 1999 (19990528) 

INVENTOR (s): YAMAGUCHI HIROYUKI 
APPLICANT (s) : CHUGOKU ENGINEERING KK 

APPL. NO.: 09-307033 [JP 97307033] 

FILED: November 10, 1997 (19971110) 

INTL CLASS: G08G-001/14; G06F-017/60 



ABSTRACT 

PROBLEM TO BE SOLVED: To provide a parking lot managing method which shows 
vacancy and full information of a parking lot and the current position of a 
vehicle on a map of a navigation system without separately providing 
each parking lot with a sensor in a parking lot managing method which shows 
the current position of the vehicle and a parking lot that has vacancy on a 
map of a navigation system that is mounted on the vehicle and by which 
a traveling vehicle can easily know the nearest parking lot that has 
vacancy. 

SOLUTION: A white zone is formed in each parking space of a parking lot 
on a street. When a white zone is recovered completely, a deciding means 9 
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decides that a vacant parking space exists about each parking device that 
overlaps an image of an object area which is taken by a camera 2 
mounted on an artificial satellite 1 after performing binarization 
processing of it on map information that shows the position of a parking 
lot which is acquired from memory 7 and extracts the parking lot on the map 
from a place that corresponds to the parking lot of map information by an 
extracting means 8. The result is shown together with the current position 
of the vehicle on an LCD of the navigation system . 
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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a parking area reservation system which 
can easily reserve a parking space and can surely guide a vehicle to a 
reserved parking space. 

SOLUTION: A reservation is specified using navigation system conditions 
including positional information on a destination, and the reservation data 
is delivered to a parking area administrative host on a telephone line (S3, 
S4). The parking area administrative host retrieves a parking area having a 
free parking division on the basis of the reservation conditions (S5) . On 
receiving a reservation order from the navigation system the parking 
area administrative host reserves a free parking division in a retrieved 
parking area. 
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Abstract (Basic): EP 1385102 A2 

NOVELTY - The master database (100) of original version, is divided 
into several parcels of data corresponding to the rectangular sub- 
areas of the coverage area . Each parcel of data is updated 
corresponding to the changes in geographical features of the 
corresponding sub-area. An updated version of database is formed by the 
updated data. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following : 

(1) method of providing incremental updates for geographic 
database; 

(2) apparatus for updating geographic database; and 

(3) computer readable medium storing geographic database updating 
program. 

USE - For updating geographic database for vehicle navigation 
system for use by vehicle fleets, trucking company, package delivery 
service, vehicle dealers. 

ADVANTAGE - Large amount of data is updated with relatively small 
incremental update transaction. 

DESCRIPTION OF DRAWING (S) - The figure shows an explanatory view of 
the geographic database updating system. 

master database (100) 

original database (110) 

compiler (111) 

updated database (320) 

data access layer (340) 

pp; 27 DwgNo 8/11 
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Abstract (Basic) : US 20030200067 Al 

NOVELTY - The method involves establishing two velocity models for 
two objects (190,195), respectively. A spatial relationship is 
established between the two objects. A portion of one velocity model is 
adjusted based on a portion of the other velocity model and the 
spatial relationship between the two objects. One of the velocity 
models is derived partially from a reference velocity state estimate 
and an estimated difference. 

DETAILED DESCRIPTION - The estimated difference lies between the 
reference velocity state estimate and a current velocity state estimate 
of the corresponding object. 

USE - Used for improving accuracy of velocity models in inertial 
navigation systems and other state-based navigation systems . 

ADVANTAGE - The method maintains the accuracy of the velocity model 
of a target object without the need to bring target object to a 
reference object in a known or fixed location and establishing radio 
frequency or other links with a reference object. A properly 
negotiated velocity model is statistically more accurate than any 
single velocity model. The method is easily extensible to higher 
dimensionality and is equally applicable to other velocity model 
parameters . 

DESCRIPTION OF DRAWING (S) - The drawing shows a method of 
connecting two target devices. 
Objects (190,195) 
Lateral axes (192, 197) 
Position difference (199) 
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Abstract (Basic) : EP 1357356 A2 

NOVELTY - The partial map data acquired from the map database (8) 
are stored in the storing unit (4). A map name assigning unit assigns a 
map name to partial map data on the basis of index data that are 
appended to map data. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the 
following: 

(1) map managing system; 

(2) map name assigning method; and 

(3) map storing medium. 

USE - For vehicle navigation system . 

ADVANTAGE - Automatically assigns a map name to acquired map data 
which allows the user to easily recognize an area , to easily identify 
desired map data . The need for performing complicating operations are 
avoided. 

DESCRIPTION OF DRAWING (S) - The figure shows a block diagram of map 
editing and displaying apparatus, 
communication section (1) 
control section (3) 
map data storing section (4) 
map database storing section (8) 
map editing and displaying apparatus (9) 
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US 20040006412 Al G06F-019/00 Provisional application US 2002358327 



Provisional application US 2002358339 
AU 2003216302 Al G01C-023/00 Based on patent WO 200371228 

Abstract (Basic) : WO 200371228 A2 

NOVELTY - The method involves displaying a map showing the taxiways 
of an airport. A route specifying taxiways is received at the airport 
as specified by a taxi clearance provided by ground control. The 
taxiways are then highlighted on the displayed map indicating the 
position of the aircraft while taxiing at the airport. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for a 
computer readable medium. 

USE - Used for providing taxiway navigation information to crew 
members at airports. 

ADVANTAGE - The method helps the crew members of a taxiing airplane 
to correctly receive and follow the cleared taxi route, and to stop at 
hold short lines. 

DESCRIPTION OF DRAWING (S) - The drawing shows user interfaces of an 
airport taxiway navigation system . 
Image (100) 

Taxi route text box (102) 
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Taxiway gate buttons (111-120) 
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Geospatial database generation system for onboard navigation 
applications, develops data elements indicating objects and location of 
objects, based on sensor inputs representing geospatial data of host 
vehicle travel path 

Patent Assignee: DONATH M (DONA-I); NEWSTROM B J (NEWS-I) ; SHANKWITZ C R 
(SHAN- I) 

Inventor: DONATH M; NEWSTROM B J; SHANKWITZ C R 
Number of Countries: 001 Number of Patents: 001 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 
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US 20030023614 Al 23 G06F-007/00 Provisional application US 2001306248 

Abstract (Basic) : US 20030023614 Al 

NOVELTY - A lane level data system of a database developer (1302) 
receives inputs from several sensors mounted on a host vehicle. The 
sensor inputs include objects representing roadway lane boundary, 
mailbox, tunnel walls, curbs, etc., adjacent to travel paths of the 
host vehicle. The data system develops data elements indicating 
objects and location of objects in a three-dimensional (3D) space 
based on the sensor inputs. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for 
geospatial database generation method. 

USE - Geospatial database generation system (GDGS) for vehicles 
such as aircraft, vehicle traveling on or underwater, construction 
equipment, and snowmobiles, with onboard intelligent subsystems e.g. 
collision avoidance and warning subsystem, lane keeping assist 
subsystem, platooning assist subsystem and vision enhancement or 
augmentation subsystem for onboard navigation applications. Also for 
toll road charging system and management system. 

ADVANTAGE - The use of data developer provides accurate location of 
the lane markings on roads and objects located adjacent to the roads 
such as signs, light poles, etc. Reduces the number of intersection 
computations performed for the objects, thereby enhancing the 
processing speed of the system. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
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the geospatial database generation system, 
database developer (1302) 
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Geospatial database management system for onboard vehicle navigation 
system, has query processor which performs query of geospatial database 
based on queries received from subsystem to assist driver of host vehicle 
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Abstract (Basic) : US 20020184236 Al 

NOVELTY - A geospatial database (20) stores data elements 
indicating objects and its location in three-dimensional space . A 
database manager (22) maintain the data elements in the database and 
receives queries from a subsystem (14) to assist a driver of a host 
vehicle (12). A query processor (24) receives the queries to. perform 
query of the database and return the query results to the database 
manager. 

USE - For use in host vehicle with driver assist subsystem of 
onboard vehicle navigation system. 

ADVANTAGE - The query results are efficiently processed and return 
to the database manager in real-time with higher accuracy. 

DESCRIPTION OF DRAWING (S) - The figure shows the block diagram of 
the geospatial database management system. 

Host vehicle (12) 

Subsystem (14) 

Geospatial database (20) 

Database manager (22) 

Query processor (24) 

pp; 18 DwgNo 1/6 
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Information system for evaluating physiological response of organism to 
condition e.g. drug, has specimen-linked database and information 
management system for accessing information obtained from tissue 
microarrays 
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Abstract (Basic) : WO 200302977 Al 

NOVELTY - An information system (I) comprising a tissue microarray 
having several samples, a specimen-linked database (SLD) containing 
clinical information of each sample and information relating to 
G-protein coupled receptor (GPCR) pathway molecules of each sample, and 
an information management system (IMS) for searching SLD and 
determining relationships between the clinical information and 
information relating to GPCR pathway biomolecules, is new. 

DETAILED DESCRIPTION - An information system (I) comprises a tissue 
microarray having several samples, SLD containing several clinical 
information of each sample and information relating to GPCR pathway 
molecules of each sample, and an IMS for searching SLD and determining 
relationships between several clinical information and information 
relating to GPCR pathway biomolecules, and optionally a user device, 
connected to a network. 

An INDEPENDENT CLAIM is also included for relating several 
information, comprising: 

(a) creating a tissue microarray which includes sublocations and 
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samples; 

(b) identifying the tissue microarray with an identifier and 
identifying each sublocation with a set of coordinates; 

(c) treating each of several samples with a molecular probe; 

(d) entering several clinical information relating to each sample 
into a SLD and entering several information relating to GPCR pathway 
biomolecule of each sample into SLD; and 

(e) correlating the identifier of the tissue microarray and the 
coordinates of a sublocation with several clinical information and 
several information relating to GPCR pathway biomolecule of the 
sublocation using an IMS. 

USE - The system and the method are useful for identifying or 
evaluating physiological responses in an organism to a condition such 
as a disease or other pathological conditions, a drug or an 
environmental condition. (I) is useful to model and validate GPCR 
pathways affecting during one or more physiological response to a 
condition, and to evaluate the impact of a drug on the physiological 
responses of an organism. The expression of the one or more 
biomolecules in the pathway can be determined and information relating 
to this expression can be provided to the tissue information system. 
The system can then identify relationships between the expression of 
the one or more biomolecules in treated patients with the expression of 
the one or more biomolecules in untreated patients, or in patients 
treated with different doses, or for different amounts of time, with 
the drug. The system can preferably be used to predict the impact of 
changes in the expression of one or more biomolecules on the expression 
of other biomolecules in the pathway, 
pp; 105 DwgNo 0/10 
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Navigation system for navigating means of locomotion splits 

navigation system information into two or more sections for processing 

speech commands 
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Abstract (Basic): EP 1273886 Al 

NOVELTY - The system (100) has provision for speech (16) and manual 
(14) input for commands, locations , destinations, etc., linked to a 
navigation unit (10). A CD-ROM of DVD (12) contains navigation 
information which has to be matched with the input data. For matching 
it is proposed that this information is split up into two or more 
sections for the matching process. 

USE - For the navigation of motor vehicles, etc. 

ADVANTAGE - Splitting the information requires less storage space 
for the necessary speech conversion than with conventional systems. 

DESCRIPTION OF DRAWING (S) - The figure shows a block diagram of a 
system to the present invention. 

Navigation unit (10) 

CD-ROM or DVD (12) 

Manual input (14) 

Speech input (16) 

System (100) 
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GPS based vehicle position detection system for terrestrial navigation 
, estimates altitude data with respect to horizontal and cross -tracks 
using collected information to identify vehicle location 
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Abstract (Basic) : US 20020143467 Al 

NOVELTY - The data collector obtains information related to 
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horizontal track, cross-track and travel time of each vehicle using GPS 
satellites. A calculator estimates the altitude data with respect to 
each track which is processed along with the collected information to 
identify the vehicle location. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for GPS 
receiver operation method. 

USE - For determining position of vehicle such as car, truck, etc., 
using GPS satellites for terrestrial navigation system . 

ADVANTAGE - Ensures obtaining travel distance information directly 
due to separate collection of horizontal and cross-track information 
using single satellite. Ensures exact position detection due to 
minimized cross-track error. 

DESCRIPTION OF DRAWING (S) - The figure shows a block diagram of GPS 
car navigation system . 
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Server for navigation system , has downloading application to 
download pre- computed data parcels corresponding to serviced 
geographical area from database to client based on request 
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Abstract (Basic) : EP 1251335 A2 

NOVELTY.- A serviced geographical region is divided into several 
pre-computed smaller sub areas. A database (22) stores several 
uniform-sized parcels including data that represent geographic 
features of sub areas. A downloadable application comprising applets, 
plug-ins or memory manager applications that run on the server (120), 
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downloads stored data parcels to client computing systems (140,150,160) 
based on request. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the 
following : 

(1) Navigation system operation method; 

(2) Navigation system architecture; and 

(3) Memory resource management method. 

USE - For providing navigation related services including map 
related data to client devices such as PC, PDA, portable phone, vehicle 
navigation system. 

ADVANTAGE - The server supports different client computing 
platforms and provides the required geographical data to client 
effectively and easily. Since the pre-computed data parcels are of 
uniform size, the data can be managed easily by both server and client 
device, thereby ensuring effective connectivity. 

DESCRIPTION OF DRAWING (S) - The figure shows a schematic view 
navigation system. 

Database (22) 

Server (120) 

Client computing systems (140,150,160) 
pp; 31 DwgNo 1/13 
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Computer usable medium for navigation systems , has internal language 
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geographical features represented by data records 
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Abstract (Basic) : US 6336111 Bl 

NOVELTY - Internal language filters are associated with the parcels 
including a portion of the data records. Internal language filters 
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Main International Patent Class: G06F-017/60 
Fulltext Availability: 
Detailed Description 

Detailed Description 

... Thus, the system may provide a taxonomic broadcast of bid/ask 
information that may be navigated by navlets, or used by other . 
application programs for database injection to provide a useful and 
economical way to search and/or index bid/ask information. The SNAP or 
application layer frame may use the source and destination... 

...see figure 10, to encapsulate UDP packets where the pseudoheader is 

encoded - 25 with taxonomy, geography , flags and other meta- data type 
information for the UDP data payload to create SNAP frames for use by the 
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matter where they are located, through the use of links... 

...for large, complex, and highlystructured documents that are subject to 
frequent revisions, such as dictionaries, indexes , computer manuals, 
and corporate telephone directories. 

HTML: SGML for dummies? 

While creating the World Wide... such payroll, billing, etc. and can also 
include report generation. This is an often overlooked area in 
client/server architectures. 

to Traditional client/server solutions and Netcentric solutions often 
require batch. . . 
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Form Services enable applications to use fields to display and collect 
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Field Interaction Management. 
ReTA implementation 
ReTA...user to walk around in. 

ReTA implementation 

ReTA implements the Hyperlink functionality of web browser Navigation 
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position data with the video recording. 
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such as Visi-Data from Roadware Group Inc. Ontario, 
Canada, that allow users to navigate by-viewing a map on 
screen and. . . 
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this end, the present invention is generally directed to schema-based 
services that maintain user, group , corporate or other entity - 8 data 
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in a commonly accessible virtual location , such as the Internet. The 
present invention is intended to scale to millions of users... 
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... parent's invention with its GUI 

interface allows a user to point and click to navigate and to 
make selections by pull down selection, thereby reducing 
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errors. As users become more... with the current record's kel Lcatenated 
with the Transmission Group Start record f ormat * s GROUP CONTROL ID and 
) UP TYPE CODE, and the Transmission Group ' s Set Start record format's 
CUSTOMER 

LNSACTION ID, ,. and, 

IF the ARMS Cross -Reference File record was retrieved successfully, its 
MOR TRANSACTION ID value. I 

C.For each record format read that is not a Transmission, Group , or 
Set 

Lrt/End record format, 

If the group transaction type is not I ER. structure purposes). This may 
require an exclusive lock. 

Location (via an API or ILE RPG pointers ) to wait less than 5 seconds, 
then ittempt until successful locking for input and writing. . . 
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climatology, through "My Weather" or in planning for other types of 
activities in the geographical division , such as travel. 

I 0 

IX. EXENTLARY CONSUMER NAVIGATION 

The invention has been described above with reference to various tools, 
navigators, presentation components, content areas , linkage , 
interfaces, and planning functionality. An example will now be given of a 
consumer's possible... 
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Claim 

... is characteristic of the change in headings between substantially all 
of the other interconnected adjacent segments in the serial order. 

30 A navigation system for vehicles traversing area routes having 
impaired reception of navigational signals emanating from satellites 
associated with a global positioning system and where the vehicle has 
means with movements equatable to changes in the vehicle heading ... said 
area route, and means for determining the coordinates at the opposite 
ends of said segments . 

36 A navigation system for a vehicle traversing an area route having 
impaired reception of navigational signals emanating from 
satellitesassociated with a global positioning system and where the 
vehicle has means with movements equatable to changes in the vehicle 
heading. . . 

...system for generating a data base of a route in an area where reception 
of navigational signals emanating from satellites associated with a 
global positioning system are obstructed comprising: an assembly having 
a pair of rotatable components that are spaced apart in ground contact 
and rotatable about a horizontal axis that is common to both... 
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...of the components and computer means responsive to the generation of 
said signals for generating data definitive of the location and 
orientation of segments of a route traversed by the assembly, said 
computer means having a storage facility for... 

. . .base for a route traversable by a vehicle in an area having impaired 
reception of navigational signals emanating from satellites associated 
with a global positioning system , said data base having a route, 
definition which is based on a division of the route into a plurality 
of linear segments that. are interconnected and arranged in an 
end-to-end serial order and comprising: data definitive of the area 
location and orientation of the respective segments in said serial 
order, and data indicative of the time and date of entry into... 
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all content is tagged. The navigator area is linked to the content in 
the information space by a mapping function. 

Categories of experiences (e.g. learn, watch, do, be) are expressed in an 
orthogonal coordinate system and serves as basis for designing the 
navigator area , and thereby the link to the content in the 
information space . The navigator is always displayed in front of, and 
partly disengaged from, other applications running in the data 
processing system . The navigator can e.g. be used for accessing, 
publishing, and navigating in educational content. 

According to. . . 

Claim 

... categories of experiences (e.g. learn, watch, do, be) are expressed in 
an orthogonal coordinate system and serving as basis for designing the 
navigator area , and thereby the link to the content in the 
information space . 

14 Navigator according to claim 12, wherein the navigator area is 
expressed/represented by coordinates... 
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... block diagram of the database management system 146 of FIG. 1 showing 
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sample tables, or data storage locations , within the database system, 
The database system 146 is a standard database with spatial and 
temporal engine enhancements. This module may be composed of several 
databases including, but not... 
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status . The 

recommendation authoring subsystem 182 also provides to the repair status 
subsystem 184 the data store locations for the data entry objects. 
The purpose of this input is to ensure that the data store locations 
are recognizable by the repair status subsystem 184. The repair status 
subsystem 184 also supplies... 
...from technical documents, rather than retrieval of the entire document. 
The technical documentation is also indexed . These indexes provide 
quick 

identification of document subsets. For example, the indices can 
support 

identification of all documentation pages related to a specific part 
number, a specific... 
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.Search results are presented in the form of a summation of the search 
results, with pointers to the actual pages so they can be retrieved on 
demand. The technical documentation subsystem. . .of technical 
documentation available to the technician using the portable unit 14 . The 
technician can navigate or search through the technical documentation 
by using wizard applications or visual drill downs. Additionally, the 
technical documentation includes on-line tutors that can be. . . 
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system resource. 



These and other aspects of the system, device, method, computer program, 
and computer program product are provided by the invention and each may 
be utilized separately or in various ... the recipient cannot view the 
screen. Such a case might be when a story player application is used to 
render and control a rich media message for someone whose only means... 
when necessary. After a procedure returns a status code to story player 
194, an instruction pointer points to the next opcode to be executed as 
described above. 

Story player 194 advantageously ... in particular story 180 generation 
advantageously automated and dynamically adaptive. Having obtained all 
this information, system 300 then generates the optimum story 180 after 
a connection has been made with recipient ... KID for the MK is the hash of 
the MK itself, but it is the index to this table, so it must be kept as 
a column. Rows can be dele ted... 6 and FIG. 7. 

Story enabled client 336 includes, for example, computer program 
applications and data for playing a story received from a story server, 
for example, sending story server 302... 
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... each, card (e.g., line card 16a-16n), except central processor card 
12, in computer, system 10, MCD 38 communicates with a diagnostic 
program (DP) 40a-40n being executed by the... 
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...users of that particular type of information (e.g., technology, law, 
medicine, travel, etc.). Each location on the diagram is cross - 
indexed with a category of information and that combination leads to 
specific information being requested from. . . 

Detailed Description 

... users of that particular type of information (e.g., technology,, law, 
medicine, travel, etc.). Each location on the diagram is cross - 
indexed with a category of information and that combination leads to 
specific information being requested from... 
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... g., personal and/or mainframe computers provisioned with Internet wide 
area network communications hardware and software (e . g . , CQI-based, FTP, 
Netscape NavigatoF^i or Microsoft Internet I I Exploreem HTML Internet 
Browser software , and/or direct real-time TCP/IP interfaces accessing 
real-time TCP/IP sockets) for... 4) line item adjustment. The dispute 
rules are associated with each invoice at an appropriate data field 
location in the invoice, preferably utilizing pull-down menus within 
each data field that is accessible be related to one another, using, for 
example, pointer data. Data is logically organized as tables but is not 
necessarily physically stored as such... 
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... of Service and Billing 

A typical telecommunication network comprises multiple telecommunication 
switches located throughout a geographical area . When a user makes a 
call, the call may be routed through one or mo... 
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Claim 

... displaying that data item type. Thus, a user on a remote computer 
system can simply link to the appropriate field of the desired data 
record in the Data Relation 
29 

Table ... Invitingly He looked invitingly 

Time invite time invite time, let's send out the invitations. 

Space ( Location ) Invitation go to the invitation 
Energy Inviting I am inviting Joe 
5 Matter Invitation put... 
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Detailed Description 

Thus, the system may provide a taxonomic broadcast of bid/ask 
information that may be navigated by navlets, or used by other 
application programs for database injection to provide a useful and 
economical way to search and/or index bid/ask information. The SNAP or 
application layer frame may use the source and destination. . . 

...see figure 10, to encapsulate UDP packets where the pseudoheader is 
encoded 25 with taxonomy, geography , flags and other meta- data type 
information for the UDP data payload to create SNAP frames for use by the 



19/3, K/29 (Item 17 from file: 349) 

DIALOG (R) File 34 9:PCT FULLTEXT 

(c) 2004 WIPO/Univentio. All rts. reserv. 



00796236 **Image available** 

CONTEXT-SENSITIVE SWITCHING IN A COMPUTER NETWORK ENVIRONMENT 
COMMUTATION CONTEXTUELLE DANS UN ENVI RONNEMENT DE RESEAU INFORMAT I QUE 

Patent Applicant /Assignee : 

NAVLET COM INC, 13314 I Street, Omaha, NE 68137, US, US (Residence), US 
(Nationality), (For all designated states except: US) 
Patent Applicant /Inventor : 

WOOLSTON Thomas G, 8408 Washington Avenue, Alexandria, VA 22309, US, US 

(Residence), US (Nationality), (Designated only for: US) 
KAVITZ Paul Andrew, 9 Dion, Laguna Niguel, CA 92677, US, US (Residence), 

US (Nationality), (Designated only for: US) 
MCEACHERN Cameron David John, 215 Exeter Avenue, San Carlos, CA 94070, US 
, US (Residence), AU (Nationality), (Designated only for: US) 
Legal Representative: 

HUNTINGTON R Danny (et al) (agent), Burns, Doane, Swecker & Mathis, P.O. 
Box 1404, Alexandria, VA 22313-1404, US, 
Patent and Priority Information (Country, Number, Date) : 

Patent: WO 200129745 A2-A3 20010426 (WO 0129745) 

Application: WO 2000US6646 20000315 (PCT/WO US0006646) 

Priority Application: US 99422058 19991021 
Parent Application/Grant: 

Related by Continuation to: US 99422058 19991021 (CIP) 
Designated States: AE AL AM AT AU AZ BA BB BG BR BY CA CH CN CR CU CZ DE DK 
DM DZ EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR KZ LC LK 
LR LS LT LU LV MA MD MG MK MN MW MX NO NZ PL PT RO RU SD SE SG SI SK SL 
TJ TM TR TT TZ UA UG US UZ VN YU ZA ZW 

(EP) AT BE CH CY DE DK ES FI FR GB GR IE IT LU MC NL PT SE 

Bode Akintola02-Jun-04 



(OA) BF BJ CF CG CI CM GA GN GW ML MR NE SN TD TG 

(AP) GH GM KE LS MW SD SL SZ TZ UG ZW 

(EA) AM AZ BY KG KZ MD RU TJ TM 
Publication Language: English 
Filing Language: English 
Fulltext Word Count: 16471 

International Patent Class: G06F-017/60 ... 

. . . G06F-017/30 

Fulltext Availability: 
Detailed Description 
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Thus, the system may provide a taxonomic broadcast of bid/ask 
information that may be 1 navigated by navlets, orused by other 
application programs for database injection to provide a useful and 
economical way to search and/or index bid/ask information. The SNAP or 
application layer frame may use the source and destination... 

...see figure 10, to encapsulate LJDP packets where the pseudoheader is 
encoded 25 with taxonomy, geography , flags and other meta- data type 
information for the UDP data payload to create SNAP frames for use by the 
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Thus, the system may provide a taxonomic broadcast of bid/ask 
information that may be navigated by navlets, or used by other 
application programs for database injection to provide a useftil and 
economical way to search and/or index bid/ask information. The SNAP or 
application layer frame may use the source and destination... 

...see figure 10, to encapsulate UDP packets where the pseudoheader is 

encoded - 25 with taxonomy, geography , flags and other meta- data type 
information for the LJDP data payload to create SNAP frames for use by 
the. . . 
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...INTERNATIONAL PATENT CLASS: G06F-017/30 

...ABSTRACT plurality of data records that represent geographic features 
and which can be used in a navigation system . The method includes the 
step of interleaving parcels containing pluralities of data records of 
a first type with parcels containing pluralities of data... 

...SPECIFICATION subsets provides for efficient use^of the data when using 
each separate function. 

Although the division of the geographic data into subsets 
provides for efficient use of the data by each of the different 
navigation. . . 

...display with the calculated route highlighted. In order to accomplish 
this, the routing subset of geographic data is accessed first to 
obtain the routing road segment data entities for the optimum route, 
and then the cartographic subset of the geographic database... 

...entities corresponding to the routing data entities. To permit these 
data subsets to work together, index files cross reference files, 
search trees, or other techniques may be used. Although these techniques 



.continues to be room for improvement in providing a geographic database 
for use with a navigation application . 

SUMMARY OF THE INVENTION 

To address the above concerns, according to one aspect of the which can 
be used in a navigation system . The method includes the step of 
interleaving parcels containing pluralities of data records of a first 
type with parcels containing pluralities of data...b. Separate subsets of 
geographic data 

As mentioned above, one way that the accessing of geographic data 
can be enhanced for performing various navigation functions is to provide 
separate collections or subsets of the geographic data for use by 
each of the separate functions in the navigation application program 
. Figure 5 illustrates the geographic database 40 comprised of separate 
routing data 136, cartographic data 137 (for map display), maneuver data 
138 (for route guidance), and point-of-interest data 139. A geographic 
database may be defined with fewer or more subsets than these, and other 
types of data may be defined and included. To permit these data subsets 
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to work together, index files 14 0 are included that provide cross 
references, search trees, or other data finding techniques. 

c. Layering of geographic data 

Another way that the geographic data can be organized to enhance 
their use is to provide the data in layers. Some ... subset types and 
layers of these types, the data can be further organized to facilitate 
spatial access. 

Several of the navigation functions provided in a navigation 
system may require access to the geographic data spatially . One 
way this arises is that a function in a navigation application 
program requires finding a data entity record in a geographic database 
given the physical location represented by the data entity in the 
geographic region . The data entity may be a road segment record 
that represents a portion of a road in the geographic region and the 
function. . . 

.location in the geographic region of the portion of the road represented 
by the road segment record. Another way spatial access arises is when 
a function in a navigation application program requires finding 
several or all of a type of data records located close to a... 

.used to provide for spatial access. One kind of technique, 
parcelization, is described below. 

e. Parcelization . 

Parcelization is included among the techniques that can be used to 
facilitate the use of geographic data by navigation systems. Assuming 
that all the data records for a given entire geographic region... 

.order to perform a navigation function. To provide for this, the data 
are organized into parcels . When data are parcelized , the plurality 
of data records that together comprise the geographic data are 
grouped together into separate groups or parcels . A parcel of data 
is established to contain data that are always accessed together. This 
may relate... n is an integer value greater than 1.) 

Parcelization can he used in conjunction with spatial access to 
facilitate the use of data to enhance performance of the navigation 
system . When geographic data are organized spatially , features 
that are close together physically in the geographic region are 
represented by data records that are physically (or logically) close 
together in the database . Geographic data can be both parcelized 
and spatially organized to take advantage of both these techniques. 

For purposes of forming the data into... 

.data by the navigation functions and others of these kinds of data may 
not be parcelized spatially . Spatially - parcelized data are 
arranged so that the data that represent geographically proximate 
features are located logically and/or physically proximate in the 
database 40 and/or on the medium 32. For some of the navigation 
application functions, spatial parcelization of their respective 
data provides for reading closely related geographic data from the 
medium more quickly and loading related geographic data into memory where 
they can... For example, data that represents the names of streets may be 
organized alphabetically instead of spatially . ) 

III. SEGMENT AGGREGATION 

a. Overview. 
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In a present embodiment, the geographic database includes data 
records that represent aggregations of road segments . These data 
records that represent aggregations of segments of roads are included 
in the database in addition to the data records (e.g... 

...also possible that if records that represent road segment aggregations 
are used, the number of segments that make up a final calculated route 
may he reduced thereby improving navigation system performance. In 
addition, it is also possible that if records that represent road 
segment aggregations are used, the overall size of the database may be 
reduced. 

One way to... areas are selected so that each rectangular area 
encompasses geographic features that are represented by geographic 
dataO records contained within a separate parcel for a given layer and 
type of data. In Figure 22, the boundaries define the rectangular areas 
that encompass geographic features represented by routing data 
records contained in separate parcels of routing layer 0 data (It is 
understood that Figure 22 shows just a portion. alternative embodiments, 
aggregated segment records may be formed without using rank attributes. 
For example, aggregated segments may be formed by taking into account 
traffic patterns or vehicle usage. 

In further alternative embodiments, the navigation system should be 
understood to include any computer-based system that provides 
navigation functions to an end-user regardless of hardware platform or 
architecture. For example, the navigation... 

...the end-user and the data transmitted to the end-user over a wireless 
communications link . 

In the embodiments described above, geographic data were described as 
being parcelized . In alternative embodiments, the geographic data may 
not be parcelized or may be organized in a different manner. These data 
records may be either compressed. . . 
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...INTERNATIONAL PATENT CLASS: G06F-017/30 
. . .ABSTRACT A2 

An improved method and system for storage of geographic data on 
physical storage media. The geographic data are stored in a manner 
that facilitates and enhances use and access of the data by various 
navigation application functions in navigation systems that use 
the data . The geographic data includes a parcelization that 
separates the geographic data into parcels having less than or 
equal to a maximum parcel size but having at least a desired fill 
percentage. The parcelization method also provides for a division 
arrangement that facilitates addressing and identification of the 
parcels. According to a further aspect, the geographic data includes 
special nodal entities that are used to collapse complex intersections, 
such as roundabouts, cloverleaves . . . 

...and used in a route calculation program in place of regular node 

entities. Further, the geographic data include a normalized attribute 
array that includes reoccurring combinations of certain selected 
attributes of the geographic data . Indices to the array are 
included in place of data corresponding to the selected attributes. When 
a navigation application program requests data, an entry in the 
normalized attribute table pointed to by an index in the data is used 
to return the requested data in the particular combination of attributes 
from the normalized attribute array. The geographic data is compiled 
by a method that facilitates access to the data on a physical medium. . . 
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...SPECIFICATION in a manner that facilitates and enhances use and access 
of the data by various navigation application functions in 
navigation systems that use the data. 

According one aspect, there is provided a parcelization method for 
dividing the geographic data into separate parcels. The parcelization 
method provides for parcels... 

. . .route calculation. 

According to a still further aspect, a physical storage medium has 
stored thereon geographic data that includes at least one normalized 
attribute array. The normalized attribute array is provided as... 

...storage medium. The normalized attribute array includes reoccurring 

combinations of certain selected attributes within the geographic data 
. Within entity records in the geographic data , indices are 
included in place of data corresponding to the selected attributes. The 
indices refer to entries in the normalized attribute array. When a 
navigation application program accesses a data entity, the entry in 
the normalized attribute table pointed to by the index in the data 
entity is used to build the entire data record including the particular 
combination of attributes pointed to by the index . By including 
combinations of geographic data attributes in a normalized attribute 
array, storage space on the medium can be conserved and access to the 
data can be improved. 
According. . . 

. . .According to a still further aspect, shape points are generated for data 
entities that represent segments of roads. In collecting geographic 
data for use in navigation systems , shape points are determined for 
segments of roads that bend or curve so that the position of points 
along the road segment can be accurately determined. When road segments 
are straight, shape points are generally not included. When used in a 
navigation system , this lack of shape points for long, straight . 
portions of a road segment may result in difficulty associating the 
road segment with a particular locality during map display. . . 

...The aspects of the organization of the geographic data that facilitate 
the navigation functions include parcelization and parcel 
identification of the geographic data , and the inclusion of 
normalized attributes, supernodes, and segment aggregation in the 
geographic data . Each of these aspects is described in more detail 
below. 

Each navigation function application or subprogram 28, 30, 32, and . 
34, typically uses only a specific subset of the... 

...or may have different performance requirements. 

Referring to FIG. 3, in a preferred embodiment, the geographic data 
40 are organized as separate groups or subsets of the geographic 
data . Each of the groups includes different portions or collections of 
the data. The portion of the data included in each of the groups of the 
geographic data is related to the navigation application function 
that utilizes the specific collection of the data. In general, each of 
the functions... 

...larger total database data content and potentially less efficient 
access . 

Another factor used to determine parcel size includes the memory 
constraints of the navigation system that will use the data. Many 
navigation systems have limited memory, or memory that is optimized 
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for use with certain-sized blocks of... 

.possible, these types of hardware requirements are also considered in 
determining the size of a data parcel . 

The geographic data 4 0 includes one separate group 48 of parcels 
of data used by the route calculation function 28, another separate 
group 50 of parcels... 

.physical media, such as CD-ROM disc, PC card, etc. 

Some of the subsets of geographic data are organized spatially . 

Spatially -organized data are arranged so that the data that 
represent geographically proximate features are located physically 
proximate in the data set 4 0 and on the medium 22. For some of the 
navigation application functions, spatial organization of their 
respective data provides for reading closely related geographic data 

from the medium more quickly and loading related geographic data into 
memory where it can. . .groupings or parcels. For some map data, the 
parcels are spatially-organized, i.e. each parcel represents geographic 
data encompassed with a geographic rectangular area (including square 
areas) of the physical region . 

The groupings of data into parcels are made for several purposes . 
First, data are organized into parcels in an attempt to group into one 
parcel, or as few parcels as possible, most... 

.be handled. Another reason that data are parcelized is so that data are 
grouped into parcels with each parcel having a size that can be 
readily used by the navigation system applications . These sizes 
relate to hardware and memory constraints and may be regular multiples of 
2Kbytes . . . same in all physical storage formats, since it is accessible to 
generic independent components of navigation applications . 

The following conventions are used for data types in the map data 
parcel headers : 

Bytes in map data are in Big Endian form (most significant bit first), 
and. .. attribute array that includes the particular combination of 
attributes that had been replaced. 

In a geographic data set in which certain of the attributes are 
replaced by indexes to a global normalized attribute array, it is 
possible that some of the records cannot be indexed to the array. These 
records would include those in which the combination of attributes is... 

.records are not included in the global normalized array, these records 
would not include an index to the global normalized attribute array. 
For records having less common attribute combinations, a separate... 

.the same unusual combination of attributes not found in the global 
normalized attribute array, the index in each of the records that has 
this particular unusual combination of attributes refers to... 

.the local array. In a present embodiment, all the records in the parcel 
include an index to either the global normalized attribute array or to 
the local normalized attribute array. This... 

.it is not efficient to load such unusual combinations into memory unless 
needed by the navigation application when using the particular 
parcel that includes them. 

For example, referring to FIG. 7B, the route calculation function 28 is 
...the parcel. The cells may be defined by a regular grid pattern 
overlaid on the parcel . A header is created in the parcel to identify 
the parcel cell structure. 
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The cells represent relatively large non- overlapping geographic 
rectangles within the parcel ' s coverage area. This facilitates the 
extraction of data corresponding to a search rectangle that overlaps 
the parcel ' s coverage area . The cells are additionally used for 
managing zooming and panning of a geographic area represented by the 
cartographic data in the parcel by a map display navigation 
application function. Although a preferred embodiment of the navigation 

•sysetm may read data only in whole parcels from the medium, the data 
are compressed. Therefore, by using a cell structure, only a subset of 
the data in the parcel , i.e., the cell content, needs to be expanded 
and returned to the navigation application to display a map location 
at a given zoom level. Without such subdivision, it would be necessary to 
expand and examine an entire parcel to locate data within the search 
rectangle. Neighboring subsets or cells of the data can. . .output file 
1001 is stored on the physical medium, such as a CD-ROM, the parcel ID 
information permits rapid location of the data on the medium since 
the parcel ID references in the data correspond directly to 
locations on the medium. That is, in the embodiment described above, the 

parcel ID represents an offset (plus parcel size) from the start of the 
single map data... 

...SPECIFICATION an improved computer-readable storage medium product 

having geographic data stored thereon for use in navigation systems . 

EP 0280795 Al discloses a method for storing a digital database by 
dividing it into parcels . The database is divided into main cells and 
then into base cells. Adjacent base cells... 

...in a manner that facilitates and enhances use and access of the data by 
various navigation application functions in navigation systems 
that use the data. 

Embodiments provide a parcelization method for dividing the 
geographic data into separate parcels. The parcelization method provides 
for parcels . . . 

...representations thereby facilitating route calculation. 

Embodiments also provide a physical storage medium having stored 
thereon geographic data that includes at least one normalized 
attribute array. The normalized attribute array is provided as... 

...storage medium. The normalized attribute array includes reoccurring 

combinations of certain selected attributes within the geographic data 
. Within entity records in the geographic data , indices are 
included in place of data corresponding to the selected attributes. The 
indices refer to entries in the normalized attribute array. When a 
navigation application program accesses a data entity, the entry in 
the normalized attribute table pointed to by the index in the data 
entity is used to build the entire data record including the particular 
combination of attributes pointed to by the index . By including 
combinations of geographic data attributes in a normalized attribute 
array, storage space on the medium can be conserved and access to the 
data can be improved. 
Embodiments . . . 

. . .end points. 

Embodiments also provide that shape points are generated for data 
entities that represent segments of roads. In collecting geographic 
data for use in navigation systems , shape points are determined for 
segments of roads that bend or curve so that the position of points 
along the road segment can be accurately determined. When road segments 
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are straight, shape points are generally not included. When used in a 
navigation system , this lack of shape points for long, straight 
portions of a road segment may result in difficulty associating the 
road segment with a particular locality during map display... 
.The aspects of the organization of the geographic data that facilitate 
the navigation functions include parcelization and parcel 
identification of the geographic data , and the inclusion of 
normalized attributes,, supernodes, and segment aggregation in- the 
geographic data . Each of these aspects is described in more detail 
below. 

Each navigation function application or subprogram 28, 30, 32, and 
34, typically uses only a specific subset of the. . . 

.or may have different performance requirements. 

Referring to FIG. 3, in a preferred embodiment, the geographic data 
40 are organized as separate groups or subsets of the geographic 
data . Each of the groups includes different portions or collections of 
the data. The portion of the data included in each of the groups of the 
geographic data is related to the navigation application function 
that utilizes the specific collection of the data. In general, each of 
the functions ... larger total database data content and potentially less 
efficient access. 

Another factor used to determine parcel size includes the memory 
constraints of the navigation system that will use the data. Many 
navigation systems have limited memory, or memory that is optimized 
for use with certain-sized blocks of... 

.possible, these types of hardware requirements are also considered in 
determining the size of a data parcel . 

The geographic data 40 includes one separate group 4 8 of parcels 
of data used by the route calculation function 28, another separate 
group 50 of parcels... 

.physical media, such as CD-ROM disc, PC card, etc. 

Some of the subsets of geographic data are organized spatially . 
Spatially -organized data are arranged so that the data that represent 
geographically proximate features are located physically proximate in 
the data set 4 0 and on the medium 22. For some of the navigation 
application functions, spatial organization of their respective data 
provides for reading closely related geographic data from the medium 
more quickly and loading related geographic data into memory where it can 

.groupings or parcels. For some map data, the parcels are 
spatially-organized, i.e. each parcel represents geographic data 
encompassed with a geographic rectangular area (including square areas) 
of the physical region . 

The groupings of data into parcels are made for several purposes. 
First, data are organized into parcels in an attempt to group into one 
parcel, or as few parcels as possible, most... 

.be handled. Another reason that data are parcelized is so that data are 
grouped into parcels with each parcel having a size that can be 
readily used by the navigation system applications . These sizes 
relate to hardware and memory constraints and may be regular multiples of 
2Kbytes . . . same in all physical storage formats, since it is accessible to 
generic independent components of navigation applications . 

The following conventions are used for data types in the map data 
parcel headers: Bytes in map data are in Big Endian form (most 
significant bit first), and. .. attribute array that includes the 
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particular combination of attributes that had been replaced. 

In a geographic data set in which certain of the attributes are 
replaced by indexes to a global normalized attribute array, it is 
possible that some of the records cannot be indexed to the array. These 
records would include those in which the combination of attributes is... 

.records are not included in the global normalized array, these records 
would not include an index to the global normalized attribute .array . 
For records having less common attribute combinations, a separate... 

.the same unusual combination of attributes not found in the global 
normalized attribute array, the index in each of the records that has 
this particular unusual combination of attributes refers to... 

.the local array. In a present embodiment, all the records in the parcel 
include an index to either the global normalized attribute array or to 
the local normalized attribute array. This... 

.it is not efficient to load such unusual combinations into memory unless 
needed by the navigation application when using the particular 
parcel that includes them. 

For example, referring to FIG. 7B, the route calculation function 28 is 
...the parcel. The cells may be defined by a regular grid pattern 
overlaid on the parcel . A header is created in the parcel to identify 
the parcel cell structure. 

The cells represent relatively large non- overlapping geographic 
rectangles within the parcel f s coverage area. This facilitates the 
extraction of data corresponding to a search rectangle that overlaps 
the parcel 's coverage area . The cells are additionally used for 
managing zooming and panning of a geographic area represented by the 
cartographic data in the parcel by a map display navigation 
application function. Although a preferred embodiment of the navigation 

sysetm may read data only in whole parcels from the medium, the data 
are compressed. Therefore, by using a cell structure, only a subset of 
the data in the parcel , i.e., the cell content, needs to be expanded 
and returned to the navigation application to display a map location 
at a given zoom level. Without such subdivision, it would be necessary to 
expand and examine an entire parcel to locate data within the search... 
output file 1001 is stored on the physical medium, such as a CD-ROM, the 
parcel ID information permits rapid location of the data on the 
medium since the parcel ID references in the data correspond directly 
to locations on the medium. That is, in the embodiment described above, 
the parcel ID represents an offset (plus parcel size) from the start of 
the single map data. . . 

.CLAIMS region, wherein said geographic database is stored on a storage 
medium, and further wherein said geographic database includes 
segment data entities corresponding to portions of roads in the 
geographic area and nodal data entities corresponding to points 
in the geographic area including intersections of roads, wherein said 
improvement . . . 

.region, wherein said geographic database is stored on a storage medium, 
and further wherein said geographic database includes segment 
data entities corresponding to portions of roads in the geographic 

area and nodal data entities corresponding to points in the 
geographic area including intersections of roads, wherein said 
improvement . . . 
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...INTERNATIONAL PATENT CLASS: G06F-017/30 

...SPECIFICATION 16 into a memory 20 associated with the processor 12 in 
order to operate the navigation system . The processor 12 may be of 
any type used in navigation systems , such as 32-bit processors using 
a flat address space , such as a Hitachi SHI, an Intel 8038 6, an Intel 
960, a Motorola 68020 (or ... subsystem 210 resolves data access queries in 
terms of subdivisions of the physical media, called " parcels ", which 
contain the requested data in the physical storage format of the 
geographic data 40 on the medium 22. The query logic subsystem 210 
also provides for management of . . . 
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.the entities into the logical data model data entities that are returned 
to the requesting navigation application program 200. Where the 
geographic data 40 stored on the medium are packed or compressed, the 
second function provided by subsystem. . . 

.they may be transformed to the logical data model format. Another 
function provided by the index management, and data translation 
subsystem is the provision for forward/backward compatibility across 
different versions ... entities required for important functions such as 
route calculation or map display. Pervasive access to data offers some 
synergy with the geographic query qualifiers. For example, rectangular 
queries are commonplace for geometric data such as segments or nodes, 
but are also useful for street names and points-of-interest . 

The query... to allow physical I/O to occur in parallel with other 
activities. This allows other navigation application software 
functions 200 or data access interface layer software 41 to continue to 
run while a physical I/O transaction is in progress. The... This 
reordering is based on several factors, including the priority of the 
request, the physical location of the data on the media, the current 
read head position. Other factors may also be included. Note that even 
within a single transaction submitted by a single navigation 
application process, multiple parcels may be specified. This means 
that I/O reordering can result in increased performance even when only a 
single task is requestirig data (i.e., "functional level granularity"). 
Additionally, because index and data information may appear 
redundantly, particularly for physical storage formats for media with 
relatively ... described above, which is a decompressed format. The 
interface layer accepts calls that allow the navigation application 
to formulate a query for data. These calls may be qualified by spatial 
as well as non-spatial attributes of the desired entities. The attributes 
used to qualify. . . 

.to resolve a query transaction. 

When the query logic subsystem 210 receives a call for geographic 
data from the navigation application program 200, the request may 
be in the form of a "geo-coded" request. This means that the navigation 

application 200 wants data relating to certain geographic 
conditions or boundaries. The query logic subsystem 210 resolves the 
request into parcel ID's by mapping the request to a set of parcels so 
that the data can be retrieved from the medium. This is done using the 
index management subsystem 242. Accordingly, it may necessary to first 
access the index data in order to identify the parcel ID ! s of the 
geographic data needed to respond to the query. Commonly-used index 
data may be read into memory at initialization time. If the desired 
index data are not already in memory, they are read from the medium. 

Once the parcel... 

.CLAIMS and processing requests and index information, said indexes 
managing means providing an identifier for obtaining geographic 
data on said physical storage medium for responding to said requests 
by said navigation application program . 

6. The invention of Claim 5 wherein at least a portion of said index 

information is located on said storage medium, and wherein said 
indexes managing means provides parcel identifiers for obtaining 
pointers to parcels on said physical storage medium containing 
geographic data for responding to said requests by said 
navigation application program . 

7. The invention of Claim 5 wherein said indexes managing means further 

comprises : 
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an interface. said interface layer further comprises: 



an indexes management program means responsive to said query logic 
program means and adapted to associate said requests from said 
navigation application program portion with parcel identifiers 
associated with parcels in said physical storage format containing 
geographic data and to provide said parcel identifiers to a 
memory management library program means to obtain said parcels to 
provide to. . . 

. . .medium, and wherein said indexes management program means further 

comprises means to obtain pointers to parcels on said physical 
storage medium containing geographic data for responding to said 
requests by said navigation application program portion. 
26. The invention of Claim 24 wherein said indexes management program 
means further comprises... 

...in a physical storage format, the method comprising: 

accepting a request from one of said navigation application program 

functions for geographic data ; 
using an index to identify a parcel in said physical storage format 

that includes the geographic data for responding to said request; 
transforming geographic data stored in said physical storage format 
in said parcel into a format usable by said navigation 
application ; and 
providing said transformed geographic data to said one of said 
navigation application program functions. 
29; The method of Claim 28... 
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